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WIGGINS COUPLINGS 
SAVE 88 POUNDS 
ON LOCKHEED C-130 


America's first turbo-prop transport— the Lockheed C-130 — 
is 88 pounds lighter because WIG-O-FLEX Couplings 
replaced standard AN connections and cut hose. 

WIG-O-FLEX Couplings weigh 1/5 as much 
as the standard AN connections they can replace. 
(See Weight Chart for exact comparisons.) 
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kNADNOCK * 

ILLS San Leandro, California 

Subsidiary of U N I T E D - C A R R FASTENER CORP. 


Monadnock's new nylon grom- 
met is available in standard sizes 
(from 9io" to 3" installed inside 
diameter) for use in round holes 
or special grommets can be 
manufactured in volume to fit ir- 
regularly shaped holes. Samples 
and additional information 
from your nearest United-Carr 
or Monadnock Mills representa- 
tive, or write for illustrated 
data sheet. 


. . protects aircraft 
wiring systems 

NON-ABRASIVE, LIGHTER WEIGHT 

tighter than metal, these smoothly molded nylon 
grommets will not cause insulation weor and 
will not roll out when threading. 

HIGH HEAT RESISTANCE 



ONDING FACILITIES for assemblies 
LIFE, HIGHER STRENGTH and LOWER WEIGHT 
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Heart Jot a new 


Helicopter 


. . . an achievement in 
precision and performance 


The skill and craftsmanship of 
FOOTE BROS, in the manufacture 

of gears, actuators and assemblies 
has contributed to this achievement 


NICKEL FINISH on G-E Aircraft Motors 
Now Eliminates “Paint Flaking” Problem 


Progress Is Our Most Important ftoduct 

GENERAL ELECTRIC 





Solar 

builds 

world’s 

largest 

wind tunnel 

bellows 



DESIGNERS, DEVELOPERS AND MANUFACTURERS OF BELLOWS • GAS TURBINES • METAL 
ALLOY PRODUCTS • CONTROLS • HIGH TEMPERATURE COATINGS • AIRCRAFT COMPONENTS 







controls vibration 

Effective noise and vibration isolation at the 
vital link where engine meets airframe is a key 
to smooth, quiet flight. Lord bonded-rubber 
engine mountings have consistently proven 
their ability to control the engine vibration 
level effectively in all types of power plants — 
turboprop, jet and reciprocating. On small 
planes or heavy bombers, military or 
commercial, under extremes of operating 
temperatures and environmental conditions, 
Lord mountings have an impressive record 
of performance, economy and safety. 

Lord aircraft engine mountings are lightweight, 
easy to install, longer-lasting and require 
fewer replacement parts. They are designed 
for maximum safety at all times. 
Lord has a 25-year record of supplying the 
aircraft industry with the best in engine 
vibration control. For further information on 
Lord bonded-rubber products, contact the 
nearest Lord Field Engineer or write 
the home office, Erie, Pa. 


designers 
and producers 
of bonded 

products 
since 1924 


NEW YORK. N. V. - Circle 7-3326 . PHILADELPHIA. PA. ■ LOCUll *01*7 
CLEVELAND. OHIO - superior 1 -3242 • DAYTON. OHIO - Mlehigen 8871 

DETROIT. MICH. -TRInlty 4-2060 • CHICAGO. ILL. ■ Michigan 2-6010 

DALLAS. TEXAS - Riverside 3392 • LOS ANGELES. CAL. - Hollywood 4-7593 


LORD MANUFACTURING COMPANY • ERIE, PENNSYLVANIA 


Some new 
ideas in 

PNEUMATIC 



CONTROLS FOR 


JET AIRCRAFT 


Years of experience in the control of high 
pressure, high temperature air in critical 
combustion processes provided the basis for 
development of Janitrol’s new line of air 
pressure controls. 

the new approach”: 

X— Canopy seal regulator, mechanically actu- 


2 - Pylon Tank Regulator with relief valve, 
maintains constant pressure for fuel transfer. 

3- General Purpose Regulator for canopy 
seal or other uses. Operates with separate 




Pressure Regulator u 


now performing d 
craft produced by si 
Grumman Aircraft Eng. Corp., C 
craft Co., Republic Aviation, Gle 
tin Co., A. V. Roe and others. 


Consult your Janitrol district aircraft engi- 
neering representative for help with your 
pneumatic control problems. 



: COMBUSTION CORPORATION, COLUMBUS 16, OHIO 
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WM these 

great guided missiles carry vital 
electronic equipment protected by 

ROBINSON 

ALL-METAL SHOCK and VIBRATION MOUNTS 


Decisions by design groups to specify Robinson stand on exacting 
performance tests. These tests compared every available shock and 
vibration mount to prove which had superior characteristics and which 
could best stand the terrific punishment of guided missile operation. We 
invite you to submit your problem of maximum protection and optimum 
functioning of airborne electronic equipment. 


VIBRATION CONTROL IS RELIABILITY CONTROL 



West Coast Engineering Office: 3006 Wilshire Boulevard, Santo Monica, Calif. 
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To select smooth, direct flight paths avoiding 
Delta Air Lines’ DC-7’s, DC-6's and Super Convairs will 
be equipped with Collins Weather Radar. Installation of 
Collins Radar is part of Delta's overall equipment and route 
expansion program. The Delta fleet will be completely 
equipped with Collins navigation and communication 
equipment, including Collins newly designed Selcal (Selective 
Calling System) and ADF (Automatic Direction Finder). 


REATIVE LEADERSHIP IN ELECTRONICS 


COLLINS KADtO COMPANY, CEDAR RAPIDS, IOWA, WASHINGTON, NEW YORK, DALLAS, BURIANK, 
COLLINS RADIO CO. OF CANAOA, LTD., OTTAWA: COLLINS RADIO to. OF ENGLAND, LONDON 





THE PRIDE OP EASTERN... 
PROTECTED BY SINCLAIR 

Elegance is the word for Eastern Air Lines’ new Golden Falcon DC-7B’s. 
Every feature of these aircraft has been designed for luxury aloft — from new 
sound-proofing and seating arrangements to specially woven fabrics. Speed, 
too, is a Golden Falcon's forte as evidenced by the fact that the Falcon’s 4 
engines delivering 1 3,000 h.p. are slicing flight time from Eastern’s schedules. 

Protecting Eastern’s investment in the Golden Falcon fleet is the aircraft oil 
used in the Turbo Compound engines. Eastern uses Sinclair Aircraft Oil 
exclusively because of its proved quality and dependable performance over 
the years. Today, over 45 % of the aircraft oil used by major scheduled airlines 
in the U. S. is supplied by Sinclair. There is no better proof of dependability. 


SINCLAIR AIRCRAFT OILS 

Sinclair Refining Company, Aviation Sales, 600 Fifth Avenue, New York 20, N. Y . 
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Lynwood, California 


Why major aircraft manufacturers 
depend on 

Ba 


WESTERN GEAR 

helps fl» 9 io "\ 


Because they know they 
can count on Western 
Gear-designed and 
engineered components 
for unfailing performance 
in their aircraft. And they 
know they can rely on 
40 years of service to the 
aircraft industry for 
correct design and 
superlative construction, 
whether power takeoff, 
turbine drive, 


complete systems or 
mechanical components 
of virtually any 
description. 

Send us details on your 
mechanical power 
transmission problem. 
Our engineers will be 
glad to make 
recommendations, itajp 
you come up with the 
right answer. 
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► The first of two Aviation Week articles details recent Soviet 
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► CAB Examiner's report picks Helicopter Air Service, advises deny- 
ing fixed-wing carrier's application. 
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Rubber "boots” on new KB- 50 
give TAC a longer stride 


F ighters and bombers of the 
Tactical Air Command rely on the 
new KB-50 tanker to double their stride 
on long-range missions. To make sure 
mid-air refueling goes smoothly— in 
spite of icing conditions — Hayes Air- 
craft Corp. uses B. F. Goodrich electri- 
cally heated rubber in modifying B-50s 
for tanker service. 

B. F. Goodrich heated rubber "boots” 
(above) on KB-50 air intakes keep ice 
from choking off vital air to the reel 
oil coolers and hydraulic fluid coolers. 

B. F. Goodrich heated rubber is one 
of the most efficient methods of putting 
the right amount of heat on the right 


spot. A core of resistance wires is sand- 
wiched between rubber plies, then vul- 
canized into a flexible, lightweight unit. 

Heated rubber fits skin-tight over 
bulges, around tricky curves and corners 
on practically any size or shape of air- 
plane part. It simplifies design, saves 
weight, can be easily cemented on the 
part or attached mechanically. Heat is 
constant or cycled, depending on 
the problem. 

To solve both temperature control 
and icing problems, B. F. Goodrich 
heated rubber is used on propellers, 
antenna masts, oil heaters and lines, 
wing and empennage leading edges. 


spinner domes, and jet engine air intakes. 

Heated rubber is another example of 
B. F. Goodrich leadership in aviation 
research and engineering. If these appli- 
cations suggest a solution to your, heat- 
ing problem, call on B. F. Goodrich. 
The B. F. Goodrich Company, Tire and 
Equipment Division, Aeronautical Sales, 
Akron, Ohio. 



EDITORIAL 


Twining, Quarles Confirm Airpower Budget Fraud 


The full scope of the airpower budget fraud being 
perpetrated on the American people in the Fiscal 1957 
federal budget was revealed in testimony before the 
Senate Armed Service Committee by Gen. Nathan F. 
Twining, USAF Chief of Staff, and Donald A. Quarles, 
Secretary of the Air Force. 

There can be no doubt after Gen. Twining's detailed 
and forthright testimony that the Fiscal 1957 airpower 
budget as it has been presented to the Congress will 
doom this country to protection by a second rate Air 
Force. Secretary Quarles told essentially the same story 
in milder and more hopeful terms. 

Gen. Twining is a good soldier. In that role he must 
obey the budget orders from his five star commander-in- 
chief in the White House. As a Republican appointee 
to two top level Defense Department posts. Secretary 
Quarles too feels disciplinary pressure from his politi- 
cal superiors. Both men must formally support the 
Fiscal 1957 budget before the Congress or resign their 
jobs in protest as did Trevor Gardner, former USAF 
Assistant Secretary for Research and Development 
(AW Feb. 13, p. 28). 

But both Secretary Quarles and Gen. Twining have 
left no doubt that, while they must formally support 
this budget and will have to live with it if it is not 
changed by Congress, it does not meet the needs of the 
Air Force for maintaining its superiority in the face of 
the increasingly intense and effective competition from 
the Russians. 

In his detailed evidence presented to the Senate 
Armed Services Committee, Gen. Twining documented 
all of the major charges made by Aviation Week in 
its editorial, “The New Airpower Budget Fraud” of 
Jan. 23, when we sounded the first alarm on the dangers 
inherent in this program. Here is what Gen. Twining 
emphasized to the Senators: 

• Production—' The Russians have already produced a 
much larger total air foree than USAF. They already 
have more Bison heavy jet bombers than USAF has 
Boeing B-52s and are continuing to outproduce us in 
this category. They have outproduced us in the light 
bomber and supersonic fighter categories and will sur- 
pass USAF in intercontinental-range bombers and all- 
weather fighters in the next two years if the present 
relative pace is maintained. Only in the medium-range 
jet bomber and transport categories do we stand any 
hope of maintaining superiority. 

• Technical development— Gen. Twining echoed warn- 
ings by his vice chief of staff, Gen. Thomas D. White 
(AW Feb. 20, p. 31) Trevor Gardner (AW Jan. 30, p. 
21), his top technical commander, Lieut. Gen. Thomas 
Power, chief of the Air Research and Development 
Command (AW Jan. 23, p. 31) and Aviation Week 
(Jan. 2, p. 13 and Jan. 9, p. 21) that the Russians are 
overtaking USAF in technical development at an alarm- 
ing rate. Gen. Twining’s testimony left little doubt 
that an accelerated research and development program 
is an absolute necessity to maintain USAF superiority. 

• Combat-readiness— Heavy cuts in operations, mainte- 
nance and base construction funds imposed by the Fiscal 
1957 budget will reduce the combat readiness of USAF. 
Gen. Twining said it would not make much sense to 


invest heavily in aerial weapons if the necessary funds 
to organize and train combat units in efficient use of 
their weapons were withheld. 

• Strategic Air Command— Main point of the Defense 
Department support of the Fiscal 1957 airpower budget 
is that it will maintain and expand the long-range atomic 
striking force that has been the backbone of U. S. foreign 
policy for the past 10 years. Gen. Twining’s testimony 
made it clear that Strategic Air Command’s superiority 
over its potential enemies will decline under this bud- 
get. He confirmed for the Senators that the Russians 
now have a turboprop bomber with intercontinental- 
range and performance superior to the B-36. This elimi- 
nates a former monopoly enjoyed by SAC. Twining 
detailed how Russia’s all-weather defensive forces are 
getting stronger and how the Russians are already out- 
producing us in the heavy jet bomber class. Gen. 
Twining also detailed the Russian air base expansion 
program in contrast to our own, which crowds several 
SAC wings onto a single base where they can be wiped 
out by a single atomic bomb. Dispersal, he said, is the 
key to survival in the atomic age. But the budget does 
not provide enough money to continue the SAC dis- 
persal program. 

Both Gen. Twining and Secretary Quarles told the 
Senate Committee that “substantial” increases in USAF’s 
Fiscal 1958 budget will be necessary for research, de- 
velopment, procurement, base construction, operations, 
maintenance and increased pay for skilled technicians. 
What they are really saying is that the “austere” Fiscal 
1957 budget is a political expediency that postpones 
the day of real financial reckoning for airpower until 
after the 1956 election and that this process will cost 
us another year of irretrievable time in the race with 
the Russians. 

Herein lies the essence of the new airpower budget 
fraud. The Fiscal 1957 budget is being presented as a 
strong airpower budget when virtually all of the people 
presenting it know that it does not meet the minimum 
airpower needs by about $2.5 billion. They are trying 
desperately to conceal the true story of this new air- 
power fraud by a campaign of adroit distortion, manipu- 
lation of military security regulations and deliberate 
half-truths. 

If the American people are given the truth on our 
airpower situation and its Russian competition they will 
make sound decisions to preserve the future of their 
country as a free nation. But they cannot make these 
decisions when the facts are hidden behind a cloak of 
military and political censorship. 

To Trevor Gardner, who had the courage to resign 
his important post in protest against these policies; 

To Gen. Nathan F. Twining, who had the courage 
and skill to balance his soldier's duty with his responsi- 
bilities to his country and tell the truth to the Congress; 

To Secretary Donald Quarles, who supported Gen. 
Twining on Capitol Hill and honestly admitted there 
were no real savings in the Fiscal 1957 budget but only 
deferred payment until 1958; 

To all these men, the American people owe a sincere 
r ote of thanks for providing the facts on our military 
airpower. —Robert Hotz 
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ITANIUM flies with the best... 


Fighters — bombers — helicopters — or trans- 
ports — for top performance they all depend 
upon titanium for many vital parts. In fact, 
titanium makes possible several advanced-per- 
formance aircraft. 

The characteristics of titanium which make 
it vital to modern aircraft are putting it into 
many other jobs. For here is a metal that is 
as strong as steel, but 44% lighter . . . much 
more resistant to most forms of corrosion than 


any other structural metal . . . and one that 
can be fabricated by normal shop practices. 
In hundreds of really tough applications noth- 
ing else will do the job as well as titanium. 

Now, due to REM-CRU's expanded facili- 
ties, you can be sure of prompt delivery of 
REM-CRU titanium in the sizes and grades 
you need. And REM-CRU engineers are al- 
ways ready to help you make the best, most 
profitable use of this versatile metal. 


REM-CRU 

TITANIUM REM-CRU TITANIUM, INC., MIDLAND, PENNSYLVANIA 


WHO'S WHERE 


In the Front Office 


Northwest Orient Airlines, former executive 

Richard W. Harbison, vice president in 
charge of Dayton. Ohio, operations. Cook 
Electric Co., Chicago, 111. 

Charles D. Manhart. assistant to the presi- 
dent. coordinating aircraft sales for Bendix 
Aviation Corp. divisions. Karl F. Kellerman, 
associate director, Systems Planning Group, 
Bendix Aviation Corp. and Prof. Robert F. 
Reinhart. Case Institute of I ethnology, con- 


Corp., Carden City. N. Y. 

Leonard S. Ilcmiclin, executive assistant 
to vice president, Fairchild Camera & In- 
strument Corp. and general manager of 
Reconnaissance Systems Division. 

B. B. Gragg, assistant vice president-sales 
and public relations administration. United 
Air Lines; Homer f. Merchant, head of the 
sales department. 

J. A. Wcllings, general manager, Cana- 
dian Steel Improvement. Ltd., Toronto, a 
subsidiary of A. V. Roe Canada. Ltd,, suc- 
ceeding C. J. Lnby president-general man- 
ager, who resigns effective Mar. 31 to re- 
turn to England to an aircraft industry post. 

Group Capt. R. H. E. Emson. director 
' nent Research & Dcvel- 


'sir). ■ 


; Air Con 
re Leonard Taylor. 

cting rank of air vice-marshal. 


Changes 

Dr. George E. McCullough, manager- 
process development, General Electric Co.’s 

field. Mass. 

Emmet E. Baker. Jr., Electronics Divi- 
sion manager, Chamberlain Aviation, Inc., 
Akron, Ohio. 

Dr. Eugene B. Johnston, project engineer- 
instruments and equipment for medical re- 
search and treatment, Wacline, Inc., Day- 
ton, Ohio. 

James W. Nelson, Jr., manager and Dr. 
William A. Edson, consulting engineer. 
General Electric Co.’s Microwave Labora- 
tory, Stanford Industrial Park, Palo Alto, 
Calif. Nelson succeeds H. R. Oldfield, Jr., 
recently promoted to general manager, In- 
dustrial Computer Section, GE Technical 
Products Dept., Syracuse, N. Y. Orville L. 
Mabce, materials manager, cathode rav tube 
plant, Syracuse. 

Edward W. Rice, advance planning man- 
ager, Trans World Airlines. 

Charles W. Tait, liquid propellant re- 
search supervisor, contract research depart- 
ment, Wyandotte Chemicals Corp., Wyan- 
dotte, Mich. 


INDUSTRY OBSERVER 

► Douglas Ding Dong air-to-air missile with a nuclear warhead will use a 
liquid fuel rocket motor being developed by the Rocketdync Division of 
North American Aviation, Inc. 

► Boeing Airplane Co. will make its bid for a supersonic bomber with its 
project 110, utilizing new chemical fuels, rather than on the larger version 
of the B-52 powered by Pratt & Whitney J75 turbojets. Even with the 
15,000 lb. thnrst J75 turbojets the B-52 will remain subsonic. 

► Pentagon is taking a new look at the Convair B-58 supersonic bomber 
program now that it is almost certain the design competition for a new 
tactical bomber will be cancelled, due to limitations on USAF research and 
development funds (AW Feb. 13, p. 28). Tactical Air Command teams 
have been visiting Convair’s Ft. Worth, Tex., plant inspecting the B-58 
rnockup and prototype under construction. Prototype is scheduled to make 
its first flight next fall. 

► Egyptian air force has received about 30 11-28 twin-jet light bombers 
from Czechoslovakia. The Russian-designed planes are being assembled at 
Almaza at the rate of about one per week and about one dozen have been 
completed to date. The Egyptian air force will be completely dependent 
on Czech supplies of bombs and ammunition as well as spares. 

► First production model of the Lockheed F-104A. powered by a General 
Electric J79 turbojet, made its initial flight from Edwards AFB last week. 

► Air Force has successfully tested its ground-to-air “data link” which will 
enable air defense SAGE computers to automatically direct interceptors into 
the vicinity of the target, where their own airborne radar can take over for 
terminal guidance. The USAF “data link” system, developed by General 
Electric Co. provides only for ground-to-air data transmission. Improved 
systems, now under development, permit two-way data transmission. 

► An inertial bombing system, which can operate without visual or radar 
reference to the ground, is under design for the Air Force. The new system, 
developed by the Massachusetts Institute of Technology, has been turned 
over to A. C. Spark Plug division of General Motors Corp. for production 
design. 

► Cessna expects to fly its prototype Model 620 four-engine executive trans- 
port in April. Tests on the pressurized fuselage have been completed and 
major sub-assemblies are nearing completion at Wichita. 

► ARDC has given Technical Program Planning Documents to six manu- 
facturers seeking development of an improved long-range rescue "vehicle.” 
The aircraft would have a helicopter’s ability to hover and rise vertically, 
but forward speed will be far greater than now possible with rotary wings. 

► A Sncase Alouettc II helicopter, powered by a Turbomeca Artouste turbine 
engine crashed and burned in southwest France earlier this month. Cause of 
the accident has not been determined. Two prototype and three pre- 
production models of the helicopter have been built. Full production is 
expected to start in March. 

► Air Force Northrop Scorpions flying out of Kinross AFB, Mich., arc 
reporting service needs while still airborne. The pilot radios by code number 
the servicing requirements, such as, radar, fuel, engine or instrument, and 
specialists are on hand with tools ready when the airplane lands. 

► An Air Force evaluation team has inspected Phase One designs for the 
long-range interceptor competition among North American, Northrop and 
Lockheed. A decision on competition may come by Mar. 1. 

► Saunders-Roe supersonic interceptor is scheduled to use two dc Havilland 
Gyron junior turbojets and one de Havilland Spectre rocket engine. 
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MISSILE SYSTEMS AERIAL CAMERAS STRUCTURAL TESTING FLYING SUITS 



AIRBORNE COMPONENTS COMPONENT DE-ICING PRECISION INSTRUMENTS BATTERIES 

Mtmmy 



LIQUID STORAGE ELECTRONIC EQUIPMENT ROCKETS INDUSTRIAL PROCESSES 


Here’s where G-E heating equipment can help you 
keep components at operating temperatures 


systems, or manufacturing process re- 
quires the addition of heat to assure 
proper functioning, General Electric 
specialty heating equipment can help 
you quickly and economically. 
Problems of supplying heat at high 
altitudes, keeping critical fuels at 

sile components in a “ready to fly” 
condition, providing the best thermal 
environment for manufacturing proc- 


icing in flight, helping to keep personnel 
comfortable when exposed to extreme 
cold, providing the optimum operating 
temperature for electronic and hy- 
draulic components, duplicating high- 
temperature conditions for structural 

cations have all been solved by General 
Electric specialty heating equipment. 


LET US ANALYZE YOUR SPECIALTY HEATING PROBLEM 



Washington Roundup 


Research Victory 

Although Trevor Gardner’s request for $250 million 
more in USAF research and development funds had the 
support of the Air Staff in addition to distinguished 
USAF advisors such as Brig. Gen. Charles Lindbergh, 
Dr. Theodore von Karman and Dr. Guyford Stever, 
USAF Secretary Donald Quarles vetoed it. Now Quarles 
is yielding to USAF pressure and has agreed to a project 
by project review of its research and development proj- 
ects, and has indicated he will back a request for addi- 
tional funds. Best guess is that about $80 million will 
be added to USAF’s Fiscal 1956 R&D budget. Some of 
this will come from Defense Department emergency 
funds and some is likely to come from a supplemental 
budget request. 

Rothschild's Mistake 

Louis S. Rothschild, Commerce Undersecretary for 
Transportation, said that he personally was to blame for 
the "leak” on new airport projects totaling $39 million, 
which had aroused the ire of Democratic leaders in Con- 
gress. (AW Feb. 20, p. 25). He admitted at a Senate 
Commerce Aviation Subcommittee hearing that he gave a 
list of the airport-aid projects to the Republican Con- 
gressional Campaign Committee some 18 hours before 
it was made public. The list, Rothschild said, was given 
to William Warren, committee director. The com- 
mittee works for the election of Republican House mem- 
bers. Most GOP House members were tipped in advance 
of their Democratic colleagues on the allotments. 

“If there was a mistake made, it was mine,” Roths- 
child said in answer to a question from Sen. Mike Mon- 
roiicv (D.-Okla.). “If I’m still around when the same 
thing comes up again, I’ll be a little smarter than I was 
last time,” he added. 

Quarles' Detachment 

USAF Secretary Donald Quarles, who is having in- 
ternal problems with the professional military leaders of 
the Air Staff and some of his civilian assistants over the 
size of the Fiscal 1957 airpower budget, recently told 
the House Appropriations Committee: 

“I claim for my views a certain amount of detachment 
from the Air Force rather than looking at it just as an 
Air Force matter.” 

Missile Roles 

Gen. Nathan F. Twining, USAF Chief of Staff, testi- 
fied before the House Appropriations Committee that 
the service responsibility for operating intermediate-range 
missiles has not been assigned by the Defense Depart- 
ment, although USAF and a joint Army-Navv team 
have been assigned IRBM development missions. Gen. 
Twining said USAF had been assigned operational 
responsibility for the intercontinental ballistic missile 
(ICBM) and was getting ready to organize combat units 
trained to use the ICBM as soon as it is available. 

Security Snafu 

This month's top security snafu, which resulted in 
first Defense Department release of unclassified photos 
of Redstone and Snark missiles late last Monday, has 
resulted in another order from Secretary Charles E. Wil- 


son that probably will result in new annoyances to the 
aircraft industry. The photos were released to the gen- 
eral press in time to beat a national picture magazine to 
the newsstands, but not soon enough to prevent loud 
protests from the Pentagon's regular press corps. A few 
days earlier, while the Department was trying to make 
up its mind what to do. Army, Navy and Air Force 
secretaries were told in a Wilson memo that “all photo- 
graphs or sketches of new weapons projects, new equip- 
ment and new aircraft shall not be declassified by the 
services, at local commands or headquarters, for release 
for publication until approved by the Office of Security 
Review in the Office of the Assistant Secretary of De- 
fense (Legislative and Public Affairs).” Effect of this 
could be to deny declassification where circumstances 
make it necessary because of conditions peculiar to an 
aircraft plant's airport or test facilities. The service secre- 
tary, responsible for the contract and classification, could 
not co-operate with an aircraft companv in need of 
declassification in order to meet an engineering, com- 
munity, personnel or sales problem. 

Honor for Billy Mitchell 

The Army, with the approval of the Department of 
Defense, is backing legislation to confer the rank of 
Major General on the late Billv Mitchell. 

It was 30 years ago-Jan. 26.' 1926-that the old War 
Department issued court martial orders requiring Mitchell 
“to be suspended from rank, command and duty with 
forfeiture of all pay and allowances for five years” as an 
outgrowth of his outspoken advocacy of airpower. 
Mitchell held the permanent rank of colonel and the 
temporary rank of brigadier general prior to his resigna- 
tion Feb.' 1, 1926. 

Pyle Named CAA Deputy 

James T. Pyle, 42, civil aviation advisor to the Assistant 
Secretary of Navy for Air, has been named Deputy Ad- 
ministrator for Civil Aeronautics. He is slated to join 
CAA on Mar. 10, three months to the day since Charles 
J. Lowen moved up to the Administrator's spot from the 
number two CAA job. 

Pyle, like Lowen, is a pilot and a Republican. He was 
a World War II Navy pilot and has held various admin- 
istrative posts with Pan American World Airways. 

The new combination should give CAA the good, top- 
level working team that is needed, observers say. Lowen 
has now gotten the feel of his job and Pyle can step right 
in as his deputy, being already familiar with the Wash- 
ington scene and the problems CAA faces. 

Lowen says he has found in Pvlc the kind of deputy he 
wanted— one who can step into his job if necessary. 

Final selection of a deputy administrator should 
presage other CAA management changes that have long 
been advocated. The new aggressive leadership being 
demonstrated at CAA should substantially improve the 
morale of the rank and file, 

First major re-alignment will be to make air traffic 
control independent of the Federal Airways. David D. 
Thomas, deputy director of airways, is the only member 
of the engineer-maintenance dominated hierachy with 
traffic control background. It is also expected tliat the 
aircraft engineering division, presently headed by W. H. 
Weeks, will be given separate status from aviation safety. 

—Washington staff. 
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Russians Outpacing U.S. in Air Quality, 


USAF Chief of Staff says research and development 
effort paying off ; Bisons outnumber B-52 bombers. 


By Claude Witzc 

Washington— Soviet Russia’s air force, 
already larger by thousands than that 
of the United States, is fast overcoming 
our lead in quality — largely through in- 
creased research and development ef- 
forts— Congress was warned last week. 

In the frankest assessment of Soviet 
capability given to the public bv the 
U.S. Air Force. Chief of Staff Nathan 
F. Twining told the Senate Armed Sen- 
ices Committee: 

• Russia has more Bisons than this 
country has B-52s and can keep the ad- 

• USAF has more B-36s than Russia 
has Bears, their turboprop heavy 
bomber, but Russia could pass the U. S. 
in this catcgon' in the next two years. 

• USAF has many more B-47sthan 
Russia has Badgers, the comparable 
medium jet bomber. 

• Russia has thousands more light jet 
bombers, the Beagle, than USAF has 
B-57s. 

• Russia has thousands more new jet 
fighters than this country has. 

• USAF has more all-weather fighters 
than Russia has Flashlights but they 
could close this gap in two or three 

On top of this, Gen. Twining de- 
clared, USAF does not have its present 


combat wings at top effectiveness. The 
reason for this is lack of operation and 
maintenance funds. 

“I want to emphasize," he told the 
Senators, "that operation and main- 
tenance money can be the difference 
between an effective and non-effective 
combat force. There is no point in 
spending billions of dollars for air 



weapons systems and bases if we are not 
going to have enough money to main- 
tain and operate them properly— money 
to pay operating costs, money to main- 
tain our bases, money to buy the fuels, 
spares and supplies we need to keep the 
Air Force operating.” 

Bigger Budget Ahead 

Gen. Twining did not turn his back 
on the proposed budget for Fiscal 1957. 
Like USAF' Secretary Donald A. 
Quarles, he said he supported it, but 
his statement left no doubt that lie con- 
siders the United States at a critical 
point in the arms race, handicapped by 
complacency and lack of money and re- 
search and development effort. 

He said the proposed budget meets 
essential needs on a minimum basis and 
that a bigger budget will be necessary 
for Fiscal 1958. 

"It looks like the Communists could 
catch up.” Gen. Twining said. "If they 
continue their rapid pace, it may be 
necessary for us to speed up." 

On the subject of research and de- 
velopment. the General said the Rus- 
sians arc putting “more men and money 
into this battle of the laboratories than 

“This greater effort could also result 
in the Soviets obtaining better missiles 
sooner than we.” 

ICBM Prediction 

He predicted that they could make 
good in their threat to have an inter- 


Twining Warns Congress 


continental ballistic missile in the near 
future. 

Gen. Twining started his presenta- 
tion with a frank admission that the 
Russians continue to outpace our esti- 
mates of their capability. He recalled a 
revised picture given to Congress last 
June, after the spring flyover demonstra- 
tions of Soviet airpower, and the step-up 
in aircraft production recommended at 
that time. 

On the overall aircraft picture at this 
time, Gen. Twining said “they either 
have overtaken us in quantity, or can 
overtake us, in all categories of war- 
planes except that o'f the medium jet 
bomber." 

However, he said, “it is their push for 
quality that is of even greater concern." 

In this connection, he said the Bison 
and Badger jet bombers compare favor- 
ably with our B-52 and B-47, although 
USAF retains a “slight edge” in per- 
formance. 

Soviet Improvements 

He pointed out that our refueling 
capability and foreign bases add to 
USAF's effectiveness but “it would be 
imprudent to assume that the Soviets 
cannot conduct aerial refueling opera- 
tions." The general said he is con- 
vinced that we arc ahead of the Rus- 
sians in this technique. 

The Chief of Staff said the Russians 
are handicapped in the field of foreign 
bases and the directions from which 
they can launch attacks but they “are 


taking steps to correct this." The im- 
provements include more bases, mod- 
ernized and expanded in Eastern 
Europe and the Far East. 

Also, he said, there arc new airfields 
in the satellite areas, China and the 
Arctic. 

He said the Russian development of 
Arctic bases “indicates a determined 
effort to further develop year-round cap- 
ability to handle long-range aircraft all 
along this perimeter. 

“From these Arctic bases alone, the 
Soviets could launch several hundred 
long-range bombers in a single attack." 

The general estimates that the new 
Russian turboprop bomber, the Bear, 
has intercontinental range. This is a 
capability that the Reds did not have 
two years ago, and it comes as we are 
phasing out the B-36 and have not 
taken steps to provide a turboprop sub- 

Other major points made by Gen. 
Twining in his statement to the com- 
mittee include: 

• USAF’s experience in long-range op- 
erations should help us to ready our 
organization more swiftly than Russia 
can prepare for war. 

• Sov iet air defenses are improving fast, 
particularly with their fast production 
of all-weather interceptors. This means 
the U. S. attacking force, in event of 
war, would meet more severe losses. 

• The century-series fighters that USAF 
will get, such as the F-102 interceptor, 
F-101 and F-104, will place the U. S. 



GEN. NATHAN F. TWINING 


in a much better defensive position. 
• USAF’s transport capability will get 
a boost in Fiscal 1957 and even further 
outstrip the Russians in this category. 
Nuclear Weapons 
On the subject of nuclear weapons, 
Gen. Twining declared we have our 
biggest advantage but again "the Soviets 
arc making impressive efforts.” 

The general then gave this compari- 

“Our own defenses and Soviet attack 
capabilities are both increasing. By the 
time the Soviets have a bomber force 
large enough and effective enough to 
wage a global war, our defenses will be 
formidable. 

Fighters vs. Bombers 

“Our present F-100 would be effec- 
tive against the Soviet Bison, compara- 
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USAF Budget Increase? 

New revelations by USAF Chief of 
Staff Gen. Nathan F. Twining and 
USAF Secretary Donald A. Quarles on 
Russian and U. S. airpower brought 
these comments from Senate Armed 
Services Committee members: 

Sen. Richard B. Russell (D.-Ga.), 
chairman: *'I am far from reassured by 
the conclusions they have reached on the 
adequacy of our program. I greatly fear 
(the Administration is) taking long 
chances with the security of the coun- 
try." Sen. Russell said he will fight for 
a $1.5 billion increase in USAF’s Fiscal 
1957 $16.5 billion budget request. 

Sen. Stuart Symington (D.-Mo.): “It 
was never more clear . . . that in 1956 
this Administration is deliberately risking 
our national survival in order to balance 
the federal budget.” 

Sen. Herman Welker (R.-Idaho): “I 
am very distressed as a result of the hear- 
ing. It looks to me as if we are getting 

Russian strength." Il/said he is sure 
taxpayers “will back ns to the hilt" in 
seeking more USAF funds because "the 
taxpayer would rather not be the richest 
man in the graveyard." 


ble to our B-52, but the Soviet Bison is 
available now only in limited numbers. 
By the time the Soviets get a sizable 
force of Bisons we will have the F-101, 
F-102 and F-104 in quantity. . . 

“Comparing our attack strength with 
Soviet defensive strength reduces itself 
to the question: Can our bombers get 
through? 

“The Soviets have thousands more 
jet fighters than we, but they also have 
an enormous area to defend. In my 
judgment the Strategic Air Command 
continues to have the ability to get 
through.” 

'Remarkable Strides' 

"I cannot deny the Soviets are nar- 
rowing our margin of superiority. They 
have long since passed us in quantity 
and they arc making remarkable strides 
in quality." 

Reviewing U.S. missile develop- 
ments, Gen. Twining called the joint 
Army-Navy project to build an inter- 
mediate-range ballistic missile (1RBM) 
a backstop to a USAF project already 

As for the intercontinental ballistic 
missile (ICBM). he said USAF is on 
schedule "but no one can guarantee at 
this time that our future schedules 
on these missiles will be met.” On 
this subject, other Congressional com- 
mittees have heard Trevor Gardner, 
former Assistant Secretary of the Air 
Force for Research and Development 
give the opinion that the ICBM pro- 


gram is not getting the necessary 

Gen. Twining said the proposed 
Fiscal 1957 budget would do these 
things for USAF despite its austerity: 

• Enlarge SAC’s capability. Four heavy 
reconnaissance wings will be converted 
to heaw bomb wines, eventually with 
B-52s. 

• TAC will grow from 34 to 41 wings 
and get improved capability. 

• TAC’s flexibility and range will be 
increased with aerial refueling. 

• Air Defense Command and the warn- 
ing system on which it depends will 
continue to grow. 

Too Few Technicians 

For maintenance of this Air Force, 
the Chief of Staff said, "We are still 
not getting enough top-notch main- 
tenance and electronic technicians.” 
This clearly was a reference to TAC's 
problem of inability to keep its fighter 
wings combat ready, including those 
equipped with the F-100. 

He said that the entire Air Force 
feels the effect of this condition and 
warned that "during this year, achiev- 
ing planned readiness may not be 
possible, handicapped as we arc by 
limited operation and maintenance 
funds. We face a similar difficulty in 
Fiscal 1956 unless we get the funds 
requested." 

The General included a strong appeal 
for more room from which to operate. 
He said USAF's striking force is 
jammed on too few bases, and dis- 
closed: 

"Our plan to reduce this vulnera- 
bility, and to decrease the reaction time 
of our striking force is to disperse 
our heavy bomber units one squadron, 
or one-third of a wing— to a base. We 
also plan to cut down the medium jet 
B-47s to one wing per base. We now 
have two wings on many bases. 

"Our present deficiency of facilities 
not only endangers our striking force, 
it slows our buildup. It cuts our com- 
bat capability. It reduces flying safety, 
and it cuts sharply into our efforts to 
keep our skilled men in the service. 

“Let me warn you that, if war comes, 
our success in the decisive phase will 
depend on the force we have in being 
the day the war starts.” 

Strike Shuts Down 
Four Republic* Plants 

New York— Both sides cried "foul” 
last week as a strike for higher wages 
by Republic Aviation Corp. production 
workers virtually halted output of F-84F 
Thundcrstrcaks. RF-84F Thunder- 
flashes, sub-assemblies and guided-mis- 
sile and electronic components. 

In the early stages, there were a 


number of injuries in clashes between 
pickets on the one hand and police 
and non-striking employes (mainly 
supervisory, plant protective and cleri- 
cal personnel) oil the other. By mid- 
week, about 75 pickets had been ar- 
rested for violence and disorderly 
conduct at the main plant in East 
Farmingdale. 

Neither side last week seemed ready 
to alter its final offer made before the 
strike broke. However, the company 
was putting the finishing touches on 
its plea for a court injunction to bar 
mass picketing. 

The strike began at midnight Feb. 
18 after three weeks of negotiation be- 
tween the company and Lodge 1987 of 
the International Association of Ma- 
chinists ended in a deadlock. The 
company had offered a 5-cent-an-hour 
increase; the union had demanded a 19- 
cent package. 'Hie union's demand was 
scaled down from an opening bid for 
38 cents; Republic stood pat on its 
original offer, "dictated by economic 
necessity and to keep from being priced 
out of the market." A company spQkes- 
man said Republic was paying the high- 
est scale in tne industry, S2.23 an hour. 
The union estimated the average wage 
at Republic as $1.97. 

The negotiations were started on the 
basis of a wage reopening date in the 
Republic-IAM contract. Expiration 
date of the contract is Feb. 18, 1958. 

Although both sides were standing 
fast, the company expressed its willing- 
ness to resume negotiations on the basis 
of the 5-cent offer and an 1AM official 
said the union was ready to "negotiate, 
conciliate, mediate or arbitrate.” 

The violence, which was greatest last 
Monday when 58 were arrested (includ- 
ing 1AM lodge president Justin Ostro) 
appeared to be tapering off. The 
troubles were blamed by Republic on 
mass picketing, which resulted in the 
roughing up of employes attempting to 
enter the plant gates. 

Tlie union claimed that the Suffolk 
County police, working with the com- 
pany, were provoking and creating in- 
cidents and said that pickets had been 
instructed to keep their hands in their 
pockets to prevent violence. 

Of Republic's approximately 12,000 
production workers, about 5,900 voted 
on the strike issue, with 61% voting 
to tum down the company offer and 
31% voting to accept it. Because of 
this. Republic management claims the 
strike was called by a minority of about 
4,700 workers and that the stay-aways 
represented a protest vote against union 
leadership. The IAM says not so; ap- 
proximately 1,500-2.000 who came to 
vote went home because of the long 
lines waiting to cast their individual 
secret ballots and because of the in- 
clement weather. 
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Quarles Reports to Congress : 


Only Two USAF Missiles in Production 


Washington— The Air Force lias only 
two guided missiles in production with 
a third in “kind of a preproduction 
phase,” USAF Secretary Donald 
Quarles testified before the House Ap- 
propriations Military Subcommittee. 
USAF production missiles are the 
Hughes Falcon, an air-to-air missile 
that is being fitted to the Northrop 
F-89H, Convair F-102A and the Mc- 
Donnell F-101A: and the Martin Mata- 
dor TM-61 training missile. The 
Northrop Snark, a 5,000 miles range 
subsonic cruise type missile was de- 
scribed by Quarles as in the preproduc- 

Quarles’ testimony, delivered just 
after Trevor Gardner resigned as his 
assistant secretary for research and de- 
velopment, was released by the House 
committee after being edited by the 
Department of Defense for military 
security. Quarles declined to answer for 
the public record whether he has any 
factual intelligence that the Russians 
have test fired ballistic missiles hun- 
dreds of miles farther than anything 
tested by the United States. Quarles 
answered this question from Subcom- 
mittee Chairman George Mahon 
(D.-Tex.) off the record. The Russian 
missile test firings have been recorded 
by USAF technical detection systems 
for more than four months and have 
been accepted as a fact at the highest 
Pentagon poliev level (AW Feb. 20, 

p. 26). 

Alternative Approach 

Quarles confirmed that the Air Force 
had accelerated its intercontinental 
ballistic missile program about two 
years ago as a result of technical break- 
throughs that permitted less accuracy 
and smaller warheads for this type of 

"We rc-oricntcd the contractor struc- 
ture leaving the company that had been 
our main contractor (Convair) still in 
the picture. They are now our airframe 
contractor for one version of the 
ICBM.” Quarles said. "But we did 
bring in as direct contractors to the Air 
Force companies in the propulsion field, 
companies in the guidance field and 
companies in the nose-cone re-entry 
field, all three of which involve very 
serious and to some degree separate 
problems from the airframe problem. 
Defense's Viewpoint 

"In addition at that time, under the 
advice of a very high level and com- 
petent scientific advisory committee, 
we decided we should have an alterna- 


tive approach to the airframe design 
of this weapon. In line with that 
decision a contract was subsequently 
given to follow an alternative approach 
to the design and alternative contractors 
were brought in on the other three im- 
portant phascs-propulsion, guidance 

“We now have in the long-range 
program prime contractors in these 
four areas of each of two different ap- 
proaches to this problem which means 
in effect we have eight or so different 
prime contractors moving ahead in the 
ICBM program. They have all been 
instructed that the program carries the 
highest Department of Defense priority 
and support and that the Department 
of the Air Force will do everything 
possible to expedite it. 

Quarles confirmed Congressional 
criticism that the standard work week 
on the ICBM program had been an 
eight hour day, five day week but said 
that it was being increased to a 45 
hour work week. He said the engi- 
neering personnel on these programs 
were working a substantial amount of 
overtime on creative engineering, de- 
tailed engineering and various testing 
programs. 

Short-Range Missile 

"Actually we are pushing all contrac- 
tors as hard as we can to accomplish 
their programs at the earliest possible 
time." he said. “For this purpose they 
are authorized unlimited overtime. In 
addition where we arc in the fabrication 
and testing stage for developmental 
items such as propulsion systems, three- 
shift effort is being applied where 
required. . . . We plan to use multiple 
shifts and seven day work weeks where 
required when we get into the fabrica- 


ICBM Contractors 

These arc the contractors referred to 
by USAF Secretary Donald Quarles in 
explaining expansion of the interconti- 
nental ballistic missile program to Con- 
gress: 

• Airframe— Convair Division of Ccneral 
Dynamics Corp. and the. Martin Co. 

• Nosc-cone-Gcneral Electric Co. and 
Advanced Development Division of 

• Propulsion-North American Aviation 
Inc., and Aerojet Division of General 
Tire and Rubber Corp. 

• Guidance System-General Electric Co. 
and Arma Division of American Bosch 
Arma Corp. 


tion and production phases of this pro- 
gram." 

"We have recognized all along that 
there might well be a requirement for 
a missile of shorter range than the 
ICBM. We have also recognized that 
many of the things we were doing for 
the longer range would be applicable 
either directly or through modification— 
but not requiring new science— to 
shorter range. 

“So it was our feeling that in view 
of what we considered to be the top 
priority for the long-range missile, and 
in view of the potentialities of the 
science for the shorter range missile 
falling out of this other work, the Air 
Force has only recently actually em- 
barked, project-wise, on the shorter 
range. so-called intermediate-range 

Defense 'Outclassed' 

The program for an anti-ballistic 
missile defense has just recently moved 
from the study phase into active proj- 
ects, Quarles told the committee. 

"We do have some projects going 
forward on it and it docs not appear 
to be a hopeless proposition to combine 
an atomic warhead with an interceptor 
type missile to destroy an oncoming 
ballistic missile with an atomic war- 
head. It is not a hopeless proposition 
but a vert' difficult one. . . . 

“Our interceptor missiles today are a 
valid defense against missiles of the 
Matador and Regtilus types. By the 
time we get air breathing missiles that 
can go to very high altitudes and very 
high speeds it is my belief we will have 
interceptor type missiles in the same 

"So I think the only area in which 
direct defense seems to be completely 
outclassed bv offense is in the ballistic 
field.” 

'Misleading, Damaging' 

In evaluating the role of missiles in 
future USAF plans Quarles made it 
clear that lie expects the main burden 
of Air Force missions to be carried by 
manned aircraft for the next five years 
and possibly for the next 10 years. 

"I would think that in a global war 
five years from now the guided missile 
would not be a decisive factor— that is 
the long-range missiles. I think that 
five years from now guided missiles will 
be playing an important supplementary 
role. But I would not think that long- 
range bomber types of guided missiles, 
either air breathing type or ballistic 
types, would play as important a part 
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Gardner Says Budget Guarantees 
Nation ‘Second Best Air Force’ 


five years from now as will our manned 
bombers. . . 

“I regard as highly misleading and 
damaging to our whole position here 
the line of publicity that says ‘this is 
an ultimate weapon, that we have no 
defense against it;' that the first fellow 
that gets it is going to be on top and 
the rest might as well throw up their 
hands. This is a line of talk I deplore. 

“I think it is unsound, and par- 
ticularly unwise as a United States line, 
faced as we are with the possibility that 
somebody will say ‘Why don’t you 
throw up your hands?' 

"Let nic explain why I think it is 
unsound: the Russians today have 
plenty of medium-range bombers that 
have all the bases in Europe that we are 
talking about within their range and 
that have the capability of delivering 
atom bombs against these bases with 
more precision than we expect them to 
have with a ballistic missile for some 
bine to come. 

"Therefore they know and we know 
that the mere addition to their arsenal 
of a 1.500 mile missile to do the same 
job would not materially affect the bal- 
ance of power between the two blocs. 
They know and we know that until they 
have an effective means of knocking out 
our retaliatory power before it can get 
off the ground, they do not have a 
sound basis for starting a war. And 
they know that the addition of even an 
intercontinental missile of any accuracy 
that they are apt to have within the 
next decade will be only a marginal 
advantage to them over their bombers. 

“Moreover wc know that we will 
have B-52 bombers that can do a much 
better job for sometime to come than 
anybody can hope to do with missiles 
of any kinds. We will also have air- 
breathing guided missiles that will have 
range and precision and load carrying 
capacity at least equal to the ballistic 
missile if not better, and some of them 
will be so difficult to intercept that I 
would expect their ability to get through 
to be comparable though not equal to 
the ballistic missile. 

“The point 1 am making is that wc 
have got this thing completely out of 
perspective. Wc have scared our people 
to death about something that to be 
sure is a horrifying weapon. But it 
docs not kill you any deader than a 
bomber docs with an atomic bomb. No- 
body is going to start a war because 
they have this kind of weapon unless 
they can see a way out that will avoid 
destruction of themselves. The addition 
of this weapon to their arsenal, whether 
or not we have it, will not avoid de- 
struction to themselves. 

“. . . We are recognizing it (the 
ICBM) as a very potent addition to our 
arsenal but we are not recognizing it as 
a weapon that will revolutionize war- 
fare, whichever side gets it first.” 


Washington— ‘‘Tire Fiscal 1957 
budget will guarantee the United States 
the second best Air Force in the world.” 

This statement on a national televi- 
sion program by Trevor Gardner, who 
recently resigned as Assistant Secretary 
of the Air Force for Research and De- 
velopment, climaxed a week of testi- 
mony before Congressional committees 
that touched off the most bitter debate 
over military airpower the Capitol has 
seen since the Congressional investiga- 
tion of the B-56 program in 1949. 

Among the other statements made by 
Gardner during last week: 

• Russia is ahead of the United States 
in the ballistic missile development 

• Boeing- B-52 production program 
should be tripled to produce about 45 
of the long-range jet bombers a month. 

• Russia is overtaking the U. S. in air- 
craft development at an alarming rate. 

• USAF needs a total budget of about 
$20 billion including an additional 
$500 million to match or surpass the 
Russian challenge in aerial weapon sys- 
tems development. 

• Missile program needs a congrcssion- 
ally authorized czar to operate a "crash" 
program aimed at producing maximum 
results in minimum tune. 

• USAF Fiscal 1957 budget as sub- 
mitted to Congress is about $5.5 billion 
less than the Air Force specified as 
necessary to continue its expansion and 
maintain combat-ready forces. 

• Responsibility for the lack of suffi- 
cient funds in the Fiscal 1957 budget 

Defense Secretary Charles E. Wilson. 
USAF Secretary Donald A. Quarles and 
the Bureau of Budget, all of whom, 
according to Gardner, failed to support 
the USAF program. 

Gardner gave the House Appropria- 
tions Committee in executive session 
the first complete picture of the budget 
slashing process from which USAF 
emerged with a $16.5 billion Fiscal 
1957 request to Congress. Original 
USAF budget designed to carry out 
authorized expansion to 137 combat- 
ready wings, push research and develop- 
ment at a pace to surpass the Russians 
and modernize the USAF front line air- 
craft inventors' with the new weapons 
was computed at $20 billion. USAF 
regarded this figure politically impossi- 
ble because or the Defense Depart- 
ment budget ceiling imposed by the 
Bureau of the Budget in its effort to 
present a balanced national budget for 
Fiscal 1957. 

Consequently, according to Gardner, 
USAF pared its budget request to $18.8 


billion for submission to the Defense 
Department. Secretary Wilson then 
pared this by another $2.3 billion to 
the $16.3 billion sent to Congress. 

Congressmen reported Gardner told 
the committee that the Defense cuts 
knocked out about $1 billion for aircraft 
procurement; $600 million for other 
procurement including radar and avi- 
onics for the SAGE air defense en- 
vironmental system; $400 million for 
operations and maintenance and $300 
million for base construction and re- 
search and development. 

USAF has been operating under a 
Defense Department-imposed budget 
ceiling for its research and development 
effort for the past three years, Gardner 
said. He pointed out that this budget 
ceiling was imposed despite tremendous 
progress being made through a series of 
scientific breakthroughs that offered op- 
portunity to surpass the Russian pace in 
aerial weapons development. 

He said that ample funds now were 
available for development of the inter- 
continental ballistic missile (ICBM) 
and the intermediate-range ballistic 
missile (IRBM) but that these funds 
were available only because they had 
been diverted from the aeronautical re- 
search program on manned aircraft. 

Gardner said that the principal prob- 
lem m pushing aeronautical research 
and development was getting sufficient 
money to exploit scientific progress. 

“Technological breakthroughs arc oc- 
curing at a rate that appears more rapid 
than the ability of our decision making 
machinery to adjust to them.” he said. 

He promised to provide the Joint 
Congressional Committee on Atomic 
Energy with a specific set of recom- 
mendations for speeding the develop- 
ment program in guided missiles. 

“We have three services competing 
in the ballistic missile field." he said. 
“Wc have just one test range and they 
compete for test time. As the three 
sendees move into this field more heavily 
and with no restrictions on funds there 
needs to be some central authoritv to 
coordinate the activities of the three 
scn-iccs and direct the kind of progress 
and resolve the kind of problems that 
are encountered.” 

Gardner said that he had talked to 
President Eisenhower on the missile 
program under “controlled" conditions 
that made it impossible for him to pre- 
sent a complete and accurate picture of 
current progress and problems. 

“I didn’t consider the short time 1 
had (with the President) permitted me 
to convey the true picture to him,” he 
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Profit Hearing May Mean New Legislation 


Washington— Congressional hearings 
on the profits of airframe manufacturers 
are expected to lead to new procure- 
ment legislation. 

The first companies to testify before 
the House Armed Services Investigat- 
ing Subcommittee, headed by Rep. Ed- 
ward Hebert (D.-La.), were North 
American Aviation, Inc., the Martin 
Co. and Boeing Airplane Co. 

Developments of major consequence 
to the industry that may be watched 
for are: 

• Comparison of the procurement 
treatment of the different firms. This 
would include the cost allowed for top 
management salaries and other over- 
head, based on business volume. It is 
understood that some firms with twice 
the business have management costs 
approximately half those of other air- 
frame firms. 

• Comparison of Air Force and Navy 
records with industry figures. It is un- 
derstood that some of these differ. The 
subcommittee’s plan is to take testi- 
mony of the 15 airframe companies 
first, and then hear representatives of 
the sen-ices. 

• Replacement of the Renegotiation 
Law, with its vague criteria for adjudg- 
ing excessive profits. 

Renegotiation 

Dissatisfaction with the secrecy, the 
arbitrariness, and the slowness of oper- 
ation of the Renegotiation Board is 
widespread in Congress. The Senate 
Small Business Committee, reflecting 
the position of small industries is ex- 
pected to begin hearings soon to launch 
its drive against renewal of the measure, 
due to expire Dec. 31. 

It is recognized, however, that, par- 
ticularly in an election year. Congress- 
men arc not likely to discard the re- 
negotiation control on profits without 
some kind of replacement to take care 
of predominantly Government contrac- 


WILLIAM M. ALLEN (left), Boeing Airplane Co. president, and Boeing controller Clyde 
Skeen confer during House Armed Services Investigating Committee hearing on profits. 


tors operating under negotiated con- 

One outcome of the Hebert hearings 
may be legislation setting uniform stand- 
ards on negotiated Government con- 
tracts, spelling out the amount of profit 
allowance on the basis of sales volume, 
on the basis of private invested capital, 
or on the weighted average of both of 

North American, Boeing 

There is also the prospect that the 
salary, advertising, association contribu- 
tion allowances, and other overhead of 
firms doing a major percentage of bus- 
iness with the Government would be 
limited. 

At the initial sessions, J. L. Atwood, 


president of North American, and 
William Allen, president of Boeing, 
emphasized the low profits of their 
companies, based on sales volume. 
George M, Bunker answered questions 
but did not make a special presentation 
for Martin, which he heads. 

North American made 3.4% profits 
on sales in 1954, compared with the 
manufacturing average of 5.9%. By 
comparison, the profit on sales of Gen- 
eral Motors Corp. was 8.3%; du Pont 
de Nemours Co., 20.4%; Standard Oil 
of New Jersey, 10.3%. 

Boeing's profits averaged 2.4% of 
sales during 1952 through 1954, com- 
pared to 10% for the chemical industry 
and 6.6% for the automotive industry. 

Clyde Skeen, controller of Boeing 


North American Aviation 
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told the subcommittee that earnings on 
sales “is the most meaningful compari- 
son since it gives recognition to actual 
work accomplished and effort ex- 
pended." 

Developments during the question- 
ing included: 

• Rep. Hebert declared that North 
American is a “Government subsidiary,” 
using Government property and Gov- 
ernment business to pay private profits. 
He made the statement when Atwood 

S o in ted out that the company's $750,- 
00 advertising budget for this year 
would be paid out of profits and not 
charged as a cost against Government 
contracts. With 99.66% of North 
American's business coming from the 
Government, Hebert commented, “the 
money all comes from the same source. 
It’s just a case of Twcedle-dee and 
Tweedlc-dum." 

• Rep. George Miller (D.-Calif.) ar- 
gued that there is no more reason for 
North American to spend money for 
advertising than for the National Acad- 
emy of Sciences or a naval depot. 

Miller suggested that the Govern- 
ment handle aeronautical projects 
through the developmental stage, and 
then "farm out the construction” to a 


competitive industry. Atwood objected 
that “the bureaucratic type” organiza- 
tion would not be effective and that 
private industry, with the profit motive, 
is "by far the best means of designing 
and developing aircraft." Atwood con- 
curred that National Advisory Commit- 
tee for Aeronautics had been a success, 
but pointed out that it is limited to 
theoretical projects. 

• Rep. Leon Gavin (R.-Pa.) protested 
the no-rent policy on the use of Gov- 
ernment facilities by airframe firms, 
claiming that it put competitors at a 
disadvantage. Atwood pointed out that 
rent charged would simply become costs 
on Government contracts. 

The three-step procedure of the sub- 
committee is to (1) permit the witness 
company to make a presentation, (2) 
develop details on individual contracts 
and the over-all company financial posi- 
tion, through questioning by Subcom- 
mittee Counsel John Courtney, and 
(3) allow questioning by committee 
members. 

Plane Breakdown 

Details developed on North Ameri- 
can and Martin types were: 

• North American. The unit price of 


the F-86D was S535.000, with $38,505 
allowed as profit. On subsequent mod- 
els, the prices were: F-86E and F-86F, 
$129,427, with $8,511 profit; F-86H, 
$460,396, with $37,153 profit. 

The unit prices and profit allowance 
on other types were: F-100A, $663,354, 
with profit of $52,422: AJ-1 Savage, 
SI. 321,972. with loss of $35,570; AJ-2P. 
S993.504. with profit of $103,769; 
AJ-2, S734,545, with profit of $65,472; 
AJ-2P follow-on, $1,481,843, with 
$147,942 profit; FJ-2 Furv, $511,- 
304, with $46,767 profit; FJ-3, $252,- 
667, with $28,168 profit; T-28A, $88.- 
322, with $4,985 profit; T-28B, 
S88.672, with 57,474 profit. 

• Martin. The unit cost on the first 
eight B-57s, including plant tooling-up 
costs, was S8.596.518, it was $1,213.- 
529 on the follow-on order for 67 
planes. The profit allowance per unit 
was S137.4S0. The B-57B unit cost was 
$806,590. with a profit allowance of 
$64,458. 

It was developed that North Ameri- 
can's stock mounted from $25 a share 
in 1952 to approximately $80 a share 
today, during the period of over 99% 
Government business. 

Atwood reported that North Ameri- 
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Industry Complaints Bring Limits 
On Visits by Inspection Boards 


can has spent S40 million for capital 
additions over the past five years and 
will spend S26.6 million this year. 

“Merely being in the aircraft manu- 
facturing business docs not guarantee 
that you will be successful, either tech- 
nically or financially, regardless of the 
award of contracts by the Air Force, 
the Navy or any other Government 
procurement agency,” Atwood said. 

"You have to be capable of building 
a large, efficient and dedicated organiza- 
tion to achieve what has been accom- 
plished by North American and others 
in the industry. Yet, for all of this, out 
of every dollar paid to North American 
for our efforts since the close of World 
War II, only a little more than three 
cents is compensation for work done 
by way of profit.” He added: 

"If we continue to regard our policies 
and procedures relating to the develop- 
ment and maintenance of our military 
strength as something temporary in du- 
ration. we are treading a road which can 
lead to very serious consequences. 

“The industrial capabilities of our 
country must at all times be able to 
maintain a defense establishment that 
will guarantee the preservation of peace 
or the successful prosecution of war. 
The defense industry' has become a vital 
part of our industrial strength.” 

Boeing’s controller Clyde Skeen pro- 
tested Renegotiation Board decision re- 
quiring a S10 million refund as excessive 
profits on the company’s 1952 business, 
and declared that the “controlling fac- 
tor” in the decision was net worth. 
Boeing’s profits were 92.5% of net 
worth before taxes and 27.7% of net 
worth after taxes. 

Skeen maintained that net worth "is 
not a reliable index of the reasonable- 
ness of a contractor’s profits and there- 
fore it should have no place in the 
renegotiation process.” 

He pointed out that Boeing, since 
1946, 'has already expended $42.3 mil- 
lion on plant and equipment, and plans 
to expand an additional $73.5 million 
through 1958. 

At the Pentagon is was learned that 
the new regulation (AFR 80-28) was en- 
forced for the first time early this month 
at an inspection of the Lockheed F-104. 
Fewer than 40 personnel took part and 
unauthorized persons were barred. 

"Boeing believes its earnings in 1952 
were reasonable under any and all 
concepts of renegotiation,” Skeen said. 
“When a company has made a sub- 
stantial contribution to the defense 
effort . . . and its profits are within 
the contractually established profit 
framework, a determination of exces- 
sive profits is patently nnjustfied. 

“If allowed to stand, such a de- 
termination will go far toward removing 
the clement of incentive which is so 
important to progress in research, 
development and production efficiency.” 


Washington— U. S. Air Force has 
taken two steps to eliminate growing 
aircraft industry dissatisfaction with the 
burden of plant visits from mockup and 
contract technical compliance boards: 

• Size of the boards has been increased 
slightly to insure adequate representa- 
tion by interested commands. 

• USAF has issued a firm rule against 
unauthorized "visitors" going along on 
board visits. No board will be allowed 
to exceed a maximum of about 50 men. 

Action followed industry complaints 
that the numbers of plant visitors for a 
board inspection has been increasing to 
the point where as many as 200 USAF 
officers and civilians would take part in 
the study of an important new weapon. 

The new rules provide that on 
mockup boards for other than Army 
aircraft, one member each is author- 
ized for the Director of Require- 
ments and Director of Research and 
Development of the office of the Deputy' 
Chief of Staff for Development; for 
DCS, Materiel and DCS, Operations; 
the Air Materiel Command; the Air Re- 
search and Development Command; 
the Air Training Command, except 
when it is a using command. Each 
member has one vote. 

There will be one non-voting mem- 
ber from the office of the Inspector 
General. Major air commands or using 


services scheduled to receive a weapon 
will be allowed at least nine voting 

When the Army is scheduled to use 
the aircraft, it will be allowed to have 
one voting member. 

Contract technical compliance in- 
spection boards for other than Army air- 
craft will consist of three voting mem- 
bers. one each from AMC, ARDC and 
the office of the Director of Require- 
ments, DCS for Development. 

When a board is convened for 
mockup or technical compliance studies 
of an Army aircraft there will be six 
voting members representing the Di- 
icctor of Requirements, DCS Develop- 
ment; AMC. ARDC, the Army’s Gen- 
eral Staff. Chief of Transportation and 
Continental Army Command. There 
will be one non-voting member from 
the Tactical Air Command. 

In addition to the board members, 
the new regulation authorizes advisers. 
Basic to the mockup board are three 
from USAF headquarters, eight from 
AMC, 12 from ARDC and five from 
each using major command or sendee. 

At the Pentagon it was learned that 
the new regulation (AFR 80-28) was en- 
forced for the first time early this month 
at an inspection of the Lockheed F-104. 
Fewer than 40 personnel took part and 
unauthorized persons were barred. 
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Research and development cut the time between needing and having Convair’s supersonic 
F-102A all-weather interceptor. Application of the AREA RULE gave the F-102A an hour- 
glass shape, enabling it to attain even higher performance into the supersonic speed range! 


A result of extensive design, testing and re-designing, the delta-wing F-102A is now being 
produced in quantity for the U.S.A.F. Air Defense Command — evidence again of Convair’s 
engineering lo the Nth power! 
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ROLLER BEARINGS: 



t. techniques! There's no subst il ule for 
experience. Because HYATT has built more, 
1 1 A ATT liuou's more about the production of 
precision roller bearings for jet engines. We 
have the techniques and the equipment to 
produce uniformly accurate bearings that 
perform smoothly ill speeds up to 75,000 rpm. 

2. cooperation: We’re always glad to join 
hands with aircraft engineers— to explore new 
and unorthodox designs to help break jet-age 
“bearing barriers.” 

3. capacity: Once a bearing is tested and 
approved, HYATT has the tooling to produce 
it promptly in quantity — and maintain both 
precision and production schedules! 



HYATT BEARINGS DIVISION • GENERAL MOTORS CORPORATION 
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Boeing 707 Enters 
Eighth Test Phase 

Boeing's 707 jet transport prototype 
continues to accumulate flight test hours 
at a rapid rate. Since the 707’s first 
flight July 15, 1954, the plane, in seven 
major flight test periods, has made more 
than 280 trips aloft totaling more than 
360 flight hours to test systems, com- 
ponents and performance capabilities 
in actual flight. 

The eighth major period, just un- 
derway, embraces flight load survey 
tests. The pictures on this and the fol- 
lowing page illustrate Boeing’s prepara- 
tions for this flight phase, which is de- 
signed to check the stresses and strains 
imposed on the complete airplane struc- 
ture under all flight conditions. More 
than 72 strain gages were installed 
throughout the wing area to record 
stresses and strains, and extensive static 
tests were made to calibrate the gages 
with recording instruments for correla- 
tion with the readings that will be ob- 
tained in actual flight tests. 

The plane will carry more than two 
tons of recording instrumentation and 
associated equipment during this phase. 
This includes telemetering equipment; 
oscillographs which will gather informa- 
tion from instrumentation on the areo- 
dynamic surfaces, control column, land- 
ing gear and accelerometers mounted in 
the wing tips and vertical fin; photo- 
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recorder panel to film cockpit instru- 
ment readings; temperature recorder to 
take data on engine, fuel, oil, hydraulic 
fluid and outside air temperatures; tape 
recorder to measure structural vibra- 
tions, and a graphic recorder tide into 
the oscillographs for an engineering ob- 

The plane is equipped for operating 
1 50 data recording channels, with an ad- 
ditional 100 available if needed. 

In the preparatory static load phase, 
the 707 was suspended in a flight atti- 
tude in the structural test rig (the same 
as used in B-52 Stratofortress static 
tests) by a single-point mount attached 
to the plane’s keel beam. This provided 
unrestrained lateral and longitudinal 
movement, as though in actual flight. 
The landing gear was down and clearing 
the floor by a few inches. 

Positive loads on the wing were lim- 
ited to about one-third design load. In 
the flight tests, the airplane will be 
tested to 80% of design load. 

A number of modifications have been 
made in the 707 as a result of experi- 
ence to date and information gathered 
in earlier flight tests. Top photo (above) 


shows redesigned solid side-load link 
on the main landing gear. The original 
gear failed during taxi tests in 1954 
(AW May 31, 1954, p. 13). For the 
new flight phase, slight modifications 
have been made in the flaps, and the 
outboard integral wing reserve fuel 
tanks will be filled, bringing the craft's 
gross weight to nearly 200,000 lb. 

An autopilot and glide slope antenna 
are also being installed for test purposes, 
and cabin acoustical material is being 
changed around as part of continuing 
noise level surveys in the plane. 

Other changes include installation of 
an autopilot and a glide slope antenna, 
as well. 

Navy Orders More 
Lockheed WV-2s 

Burbank— Lockheed Aircraft Corp. 
last week announced receipt of a $60- 
million U. S. Navy order for WV-2 
early warning radar planes. 

While exact quantities were not dis- 
closed. Lockheed said the new order 
will extend production of the aircraft 
through December 1957. 


P&H LOW-HYDROGEN ELECTRODES 

Dif Rod Cost 80% 


— free report shows how 


If you have tough jobs that require high strength 
welds, stainless steel rods are NOT the only 
answer. In fact, you can save up to 80% of stain- 
less steel rod costs, by using P&H low-hydrogen 
electrodes. In addition, P&H low- hydrogen elec- 
trodes meet rigid tests for use with problem steel. 

In the complete, impartial report offered here, you 
will find that P&H low-hydrogen electrodes save 


you money in many ways. Yet they reduce weight 
and make better products. There’s a lot more in- 
formation in this report. Read about actual tests 
for production quality, quality control, impact 
tests, supervision, and many other operations. 
Send in coupon today for FREE report! 

HARNISCHFEGER 



I'M SMOOTH ARC SCOTTY... 

with news on money-saving welding 
I methods used by a big company. 

Get this detailed, impartial 
report... It’s free ! 


MH welding equipment is menulactured and sold in Canada by REGENT EQUIPMENT MANUFACTURING COMPANY LTD., 455 Ki« Street West • Toronto, Ontario, Canada 
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Boeing's Bomarc 

Artist's drawing shows latest Boeing ^configuration for IM-99 Bomarc interceptor missile. 


Federal Airport Grants 
Total $39 Million 

Washington- Federal grants totaling 
538,932,065 for 319 state airport proj- 
ects have been awarded by the Civil 
Aeronautics Administration in the sec- 
ond allocation of funds for the Fiscal 
1956 federal airport aid program. 

The new allotments arc in addition 
to grants totaling $20 million for 205 
communities which were made last sum- 
mer (AW Aug. 29, p. 25). 

Programming of another 563 million 
authorized for the fiscal year beginning 
July 1 is yet to be announced by CAA. 

An airport-by-airport breakdown of 
the 538.9 million appropriation for the 
remaining months of this fiscal year fol- 
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EDISON AIRCRAFT COMPONENTS 





Here’s what 



A GEAR HEAD SERVO MOTOR WITH 
LOW INERTIA. ..LOW BACKLASH 



T^orden-Ketay Corporation 
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Ptotects 
Ctew 

from 

• Smoke • Fumes • CO2 after 
use of fire extinguishers 

The ideal mask for pilot and crew in every type of military and 
civil transport service. The SCOTTORAMIC is an entirely new 
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LOMONOSOV'S Aerodynamic of 1754 (Fig. 1). 


LADYGIN'S electronic;, designed in 1869. was to be electrically powered (Fig. 2). 


Russia’s Rapid Helicopter-Design Progress 


By Eugene K. Lilieratore* 

The recent and rapid progress in 
Russian helicopter design, paralleling 
that country's speedy development 
cycle for heavy jet bombers and super- 
sonic fighters, has served to focus in- 
tense interest on the rotary-wing phase 
of Soviet aviation. 

Dozens of the single-rotor Hound 
helicopters have been publicly demon- 
strated at Tushino in simulated field 
maneuvers cooperating with units of the 
Red Army. Also at Tushino, large 
numbers of twin-rotor helicopters, code 
named the Horse, showed both military 
and civil applications by flying in prime 

’ Assistant Director of Engineering, Flettiicr 
Aircraft Corp. 


movers, followed by aerial delivery of a 
light Podbeda car. ’ 

In the Arctic, Hound helicopters— 
approximating in design the Sikorsky 
S-55 — arc being used for supply and ex- 

Some Western observers have been 
shocked by what they consider the sud- 
den birth of service helicopters full- 
blown from the Red aeronautical 

What they forget is that Russia— like 
many other nations— has a background 
of rotary-wing development that ex- 
tends back two centuries. 

This little-known aspect of Russian 
aeronautical development provides a 
fascinating insight into the current gen- 
eration of Red copters. 

Mikhail V. Lomonosov, father of 


Russian science, physicist, chemist, 
astronomer, geologist and geographer, 
was the first to make studies of lifting 
screws for vertical flight. Lomonosov, 
who in 1745 had been the first Russian 
elected to the Russian Academy of 
Sciences, presented his ideas on vertical 
flight to that body in 1754. 

He showed details of a device for 
lifting thermometers and other scien- 
tific instruments into the air, and sub- 
mitted a drawing of the apparatus 

(Fig. 1). 

The proceedings of the Academy 
said, in July 1754: 

"The Honorable Advisor Lomonosov 
demonstrated his invention called 
AERODYNAMIC to be used for the 
purpose of depressing the air bv means 
of wings rotated horizontally in the 




YURIEV helicopter (above) was ground-tested in 1912 (Fig. 6); 
Antonov co-axial (right) was completed in 1910 (Fig. 7). 
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ROTOR TESTS by Rykachcv (Fig. 3). 


VELOCIPEDE by Bykov (Fig. 4). 


HELICOPTER by Yuriev (Fig. 5). 


Based on Two Centuries of Experience 


opposite directions by the agency of 
a spring of the type used in clocks in 
order to lift the machine into the upper 
layers of the air." 

The apparatus was suspended from a 
string and. when the spring was wound, 
the device rose in the air. On this 
event Russia today claims priority in 
rotary-wing experimentation. 

For more than a century. Lomono- 
sov's work was the only rotorcraft 
activity to come out of Russia. 

But in 1869. A. N. Ladygin pre- 
sented his design for a helicopter proj- 
ect to the Central Engineering Agency, 
lie called his apparatus ELECTRO- 
EI.IER. The fuselage resembled a long 
cylinder with a cone at one end and 
a hemisphere at the other (Fig. 2). The 
hemisphere carried a propeller, moved 
laterally for propulsion and control. 
The machine was supported by a lifting 
rotor. To power the craft. Ladygin 
proposed an clementarv electric motor 
delivering 300 hp.. driving the screws 
by means of a geared transmission. The 
Electroflier neighed 500 poods (3,630 
lb.). Energy for the motors was to 
come from storage batteries, which lie 
failed to describe. 

After consideration of Ladygin's 
project, one of the members of the 
Agency commented: 

"Attempts to control an aerostat by 
means of propellers, sails, and wings, 
in the manner of windmills have been 
made repeatedly and have led to no 
useful results for this purpose." 

He concluded that the proposal was 
“entirely inapplicable in practice.” 

In 1S70, Ladygin left Russia to 
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To a young- man 
on his way U P 


If you’re the sort of 
engineer who doesn't intend 
to stand still, you’re the 

man we want at TEMCO. 



your own ability. 

Franklv. the pace at 
TEMCO is dynamic, but to 
those who can match it. the 
rewards are prompt and 
worthwhile. 

If you’re the exceptional 
engineer, looking for the 
exceptional opportunity. 



further his objective and worked on his 
proposal for many years. A few months 
after the start of World War 1 in 
1914. he petitioned the Russian gov- 
ernment for a 5.000 ruble subsidy to 
enable him to produce a machine. By 
this time, his original proposal had 
been transformed into an ornithoptcr 
capable of earning one person. The 
proposal included four paddle wheels. 
Each paddle wheel was driven by a 

ergized by means of generators driven 
by a 20 hp engine. The craft had no 
rudders or elevators. Control was ob- 
tained by variation in the power dis- 
tribution to the paddles. A stabilizing 
feature consisted of a mercury circuit, 
which automatically varied the current 
to the motors if the craft was disturbed 

Lacfvgin found a supporter in 
Professor N. L. Kirpiehev. who con- 
cluded: 

. . There is no logical basis for 
assurrance that his apparatus will not be 
capable of flying.” 

On November 12, 1914. an Army 
Technical Board, ever hopeful for a 
new weapon and not anxious to stick 
their necks out. reached the following 
conclusions: 

“1. If successfully realized, a flying 
apparatus of the type proposed by the 
electrical engineer. Ladygin, could be 
of certain use to the cause of military 
aviation. 

"2. Mr. Ladygin's theoretical con- 
siderations and general calculations 
relating to his apparatus contain no 
inconsistencies or errors.” 

The Army failed to provide funds, 
and the course of the War prevented 
him from advancing his project. Prior 
to the Russian Revolution, he emi- 
grated to the U. S., where lie died in 
1925. 

Analysis and Designs 

In 1870, M. A. Rykachev, a member 
of the Academy of Sciences and 
Director of the Central Physical 
Laboratory, conducted experiments on 
air screws to detcnninc their efficiency. 
(Fig. 3). 

In 1888, the scientist E. S. Fedorov 
published a paper in the Proceedings 
of the Russian Technological Society. 
It presented a mathematical analysis 
of the possibilities of using air screws 
in Us ing machines. 

An aerial velocipede was proposed in 
1897 by I. Bykov (Fig. 4). The craft 
was a monocycle supported and pro- 
pelled by means of a helical screw. 
Power was to be obtained by pedaling 
the cycle. His proposal was presented 
to the Aviation Division of the Electro- 
technical Committee but was rejected. 

In September, 1899, Nikita Mirono- 
vich Mitrcikin. an artisan from the 
Moscow district, made public his design 


Eugene K. Liberatore 

This definitive article, prepared by Eu- 
gene K. Liberatore, Assistant Director of 
Engineering for Flcttner Aircraft Corp., 
presents for the first time a complete his- 
tory of two centuries of Russian rotary- 
wing activity. 

Most of the material upon which this 

sented in a different form in forthcoming 
publications of the Office of Technical 
Services of the Department of Com- 
an 18- volume series of roturv-win/haiid 8 
books covering the complete art, were 
edited by the writer for Wright Air 
Development Center, Air Research and 


for an "Aviation Bicycle.” The device 
consisted of two screws driven by the 
operator's feet. The inventor claimed 
he succeeded in lifting the machine 
one arshin (28 inches) and flying a 
distance of about 5 sazhens (55 feet). 

1 lc offered his invention to the 
Ministry of War and pointed out that 
the apparatus "can be of great use in 
military action, as it will be possible 
to remove wounded quickly, without 
shaking or rocking.” His proposal ad- 
ded. "As I have not been taught draft- 
ing and drawing, it was very difficult 
for me to think this out and to make 
it from wood, especially with my hand 
tools; therefore, much of it is clumsy. 

"The learned gentlemen can make 
it incomparably more elegant of metal, 
more correct, and neater looking, but 
nobody can change the practicality and 
force of action, for I practiced much 
with the full-sized bicycle. One wheel 
was made one arshin in size; in place 
of the claws and pinion, nails were 
driven and bent: the paddle wheels 
were made of sticks and covered with 
linen cloth 1J arshins in length. 14 
arshins in width; practicing on it with 
all its weight, rolling on it, it separated 
from the ground, i.e. lifted with diffi- 
culty and no more than J arshin; then 
it no longer moved forward; I start 
working with my feet stronger, it rises 
higher, 1 bend down my body . . . i.e. 
my chest forward, and it moves for- 
ward; from this I understand that, 
working with my feet, it rises upward; 
bending down forward with my body, 
it flies forward: although I did not rise 
high and did not fly much, still I was 
convinced in practice, and was en- 
thusiastic. that it can lift into the air. 
fly forward: but in this it puzzled me, 
that, having risen even half an arshin 
into the air. it turned me, too, though 
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TEMCO assembly lines are working today on third — and even 
fourth — contracts for such prime contractors as Fairchild, Boeing, 
Lockheed, North American, McDonnell, and Republic. 

TEMCO has earned this repeat business strictly on a basis of 
performance. On the ability to meet demands beyond the scope of 
most subcontractors . . on an efficiency that effects every possible 
saving ... on the resourcefulness to meet unexpected problems . . . 
on a capacity for meeting deadlines even in the face of schedule 
accelerations. 

These are the qualities that are bringing TEMCO an increasing 
number of important sub-contracts from America's major aircraft 
manufacturers. Let TEMCO's management show you how your 
company can use these qualities to advantage. 
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slowly in the opposite direction of the 
wings so that, no matter where I start 
flying, it turned me with my side and 
bach; from this my head turned. Then, 
I thought up attaching a tail to it but 
this did no good; then thought up mak- 
ing two additional paddle wheels below 
the propeller wheels, they quieted it 
completely; a long time 1 struggled 
with them, so that they might be easily 
raised, lowered, turned in a definite 
direction; then I thought up wing 
liners, with which a one-arshin wing 
liner it is easy to lift a 10 pood (361 
pounds) wing but the same wing liners 
arc difficult to operate, for, if they arc 
attached, the wings cannot be properly 
directed; then I thought up springs, 
but, no matter how hard I tried, no 
springs Can be made of wood: the 
lower spring I made somehow, but the 
upper I could not make: made it of 

"Although I never rose up into the 
air higher than one arshin, nor flew 
forward more than five sazhens, still 
I was convinced of the full practica- 
bility. 

“therefore, if my labors are lost, 
it will be only in case the learned 
gentlemen pay no attention to my 
model. 

“The second i.e. left wheel is not 
needed at all; I attached it to make 
the toothed wheel turn more securely; 
still, it did no good, it is impossible to 
fix a wooden thing so correctly. If 
three aviation bicycles arc joined in 
a row in such a manner that the pro- 
peller wings of the middle bicycle are 
higher than those of the side bicycles, 
then in operation the compressed air 
from under the side wings of the mid- 


dle bicycle will move with terrible force 
under the wings of the side. . 
Twentieth Century Work 

'Ihc new century introduced a num- 
ber of rotary-wing developments that 
were comparable in scope to those 
undertaken in other countries. 

In the general field of aeronautical 
cnginccriiig, Russia was a progressive 
nation. Efforts in aerodynamic research 
and unusual configurations were equal, 
if not superior, to the other European 
nations. But in aircraft production. 
Russian aircraft and engines were copies 
of French, British or American de- 
signs. There were a few outstanding 
native designers, the most noted being 
Igor Sikorsky. 

In the early years of the twentieth 
century, the leading aeronautical en- 
gineer was Nikolai Zhukovskii. lie 
came to be known as the father of 
Russian aviation, but he was also 
claimed by Poland, under the name of 
Joukowski. He is known by the latter 
name in the U. S.. especially for his 
work on the analytical approach to 
developing airfoil sections. 

In 1 S89, Zhukovskii had set up in 
Russia the first aerodynamic laboratory 
as part of Moscow University. In 1902, 
lie added a wind tunnel to the labora- 

<)n January 22, 1904, he released 
a communication "On the Useful Load 
Lifted by a Helicopter,” analyzing the 
main attempts to solve the problem of 
twin and multi-rotor helicopters. 
Zhukovskii wrote, "On the basis of 
all that has gone before, it must be 
concluded that, given the present pro- 
portionate weight of the engine, a twin- 


propeller helicopter cannot lift into the 
air more than a definite useful load; 
as concerns multi-propeller helicopters, 
it is clear that with an increasing 
number of propellers, they can lift any 
load. Moreover, multi-propeller heli- 
copters designed for the same propor- 
tionate engine weight and the same 
useful laid, give lighter weight aircraft 
with less powerful engines than do 
twin-propeller helicopters.” 

In 1909, Zhukovskii gave a series of 
lectures on the “Theoretical Elements 
of Aviation" at the Moscow Technical 
Institute. In 1914 a special class in 
aeronautics was organized, and some of 
his students later became leaders in 
the field of rotarv-wing aircraft. Three 
of them were C. K. Sabinin, V. P. 
Wetchinkin and B. N. Yuries'. 

Little is known of the helicopter 
work of Sabinin, but Wetchinkin pro- 
posed a coefficient in 1913 for evalua- 
tion of a rotor in hovering. He called 
his coefficient Otdatcha and expressed 


° “ hp.xD 

That form of the coefficient is recog- 
nized in the United States as the Figure 
of Merit. 

Yuriev: 47 Years' Work 

Of the three early students, Boris N. 
Yuries’ came to be best known. His 
association with helicopter develop- 
ment has lasted through the Czarist and 
Soviet regimes. Today, he is looked 
upon as the patriarch of Soviet heli- 
copter engineering. 

Yuriev s helicopter activities began 
in 1909. In that year, he proposed a 



Canadian Sub Hunter 

A Royal Canadian Navy HS-50 (Sikorsky S-55) lowers its dunking sonar in evaluation tests off Canada’s cast coast. The tests arc being con 
ducted to help determine the helicopter’s role in the Canadian Navy’s anti-submarine defense force. 
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coaxial-rotor helicopter design. In the 
central part of the fuselage was located 
a 70 H.P. Gnome rotary engine, which 
drove two two-bladed rotors of different 
sizes. The upper rotor was 29.5 feet 
in diameter, and the lower one 9.S3 
feet. Ihc machine incorporated a 
variable pitch “steering propeller" for 
directional control. Wheels were pro- 
vided for a running take-off. There 
were provisions for a parachute in case 
the engine failed. Tire weight of the 
machine was 694 pounds. Lite in 1909. 
a second version was designed. Yuriev 
estimated 50 H.P. was required for 
take-off. The inavailability, locally, "f 
power plants of this size precluded the 
possibility of building a machine. 

A 25-30 H.P. Anzani engine was 
available at the Moscow Aviation Club, 
and he designed a modern-looking 
helicopter around this power plant (Fig. 
5). It consisted of a single two-blade 
lifting rotor and a tail rotor. The 
power plant was installed with its shaft 
vertical and slightly forward of the 
main rotor shaft. The drawing shows 
a power plant much larger than the 
one contemplated for use. The tail 
rotor was powered by means of a bclt- 

First Tail Rotor 

In 1910, Yuriev applied for a patent 
on his device. A glorification of Soviet 
helicopter accomplishments in Ogonek 
magazine, written by Yuriev, cites a 
Patent Certificate No. 45,212. granted 
him in 1910. But Russian patents of 
that era had lower numbers, less than 
20.000. Evidently, he cites a patent 
application number. A check at the 
New York Public Library's patents from 
Russia indicates that the patent was 
never granted. What is more signifi- 
cant. however, is the fact that Yuriev 
appears to be the first to develop the 
modern configuration of a tail-rotor 
helicopter (Fig. 6). 

In 1910. Emil Berliner in the U. S. 
proposed a “GYROCOPTER." which 
consisted of a single lifting rotor with 
an antitorque tail rotor. Thrust was 


Illustration Only 

The organization chart appearing with 
Ralnh Miner’s article, "Operations 
Knowledge Keys Safe Design," (AW 
Jan. 16. p. 43) was prepared by Aviation 
Week for purposes of illustration. It was 
intended to show only one possible or- 
ganization scheme suggested bv the ideas 
in Miner’s article. 

In Dr. Campbell's plea for rearward- 
facing seats (AW Jan. 16, p. 65), the 
word “extended” should replace the 
word “prone" in the sentence, “. . . 
Gravitv increases in the prone position 
can be tolerated up to 200G” (p. 71). 



MINIATURE BELLOWS FOR 
INSTRUMENTS and AIRCRAFT 


Save space and weight in instrument and 
Specify small-diameter seamless metal bellov 
Thermostat’s specialized experience in 
bellows engineering provides these 
tiny units as small as J-f" and 3|j" 
diameter, and in a wide range of 
characteristics and metals. 

BELLOWS ASSEMBLIES 

Practical savings in time, trouble 
money can be made by buying 
plete bellows assemblies ... let Br 
port Thermostat show you how 





BRIDGEPORT THERMOSTAT DIVISION 


Send me the Bridgeport bellows data checked belo\ 

□ Full details on new, small-diameter bellow: 

□ Bellows Engineering Catalog 


MILFORD, CONN. 

(Dept. EA-12S) 
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the dawn . . . of stainless steel honeycomb 


After five years of pilot production 
and research, HEXCEL Products Inc. 
has now perfected a high speed pro- 
duction line for the manufacture of 
low cost stainless steel honeycomb 
core material - a development which 
opens a new horizon for sandwich 
construction in the aircraft industry. 
Capable of greater strength than 
either glass fabric or aluminum honey- 
comb-two materials which produced 
the highest strength-to-weight combi- 
nation ever developed -stainless 
steel core will provide a degree of 
rigidity never before achieved in sand- 
wich structures. The new material, 
which has excellent strength proper- 
ties at temperatures of up to 1 000°F., 
means low cost and high efficiency 
construction for many primary air- 
craft parts. It also makes practical the 
manufacture of high speed aircraft 
previously "board-bound" by the 
thermal barrier. 

If you think stainless steel honey- 
comb could solve an aeronautical 
design problem of yours, write for 
further information to HEXCEL 
Products Inc., 951 61st Street, 
Oakland 8, California. 


INC. 

America's leading producers 
of honeycomb core materials 


varied in the tail rotor by varying its 
diameter. 

He soon abandoned this for the co- 
axial configuration. As a result of his 
studies, Yuriev presented in 1911 a pa- 
per ''The Maximum Useful Load 
Lifted by Airplane and Helicopter 
with Engine of Given Power”. 

With the support of the Lcdcntsov 
Society. Yuriev constructed a proto- 
type in 1912 designed around the 
Anzani engine. Figure 6 is an early 
photograph of the machine. The rotor 
diameter was 26.2 feet. He had devised 
a pitch change mechanism, but in order 
to save weight, it was not incorporated 
in the prototype. 

It appears Yuriev understood the 
principle of autorotation applicable to 
helicopters for power-off descent. He 
writes, “The student, Sorokovinovskii, 
proved that the blades of a large rotor 
revolving in air. with the motor idle, 
serve as a fully reliable parachute and 
can even be used to land at an angle 
to the horizon. This was the discoverv 
of the phenomenon of rotor gliding. 1 ' 

The prototype as constructed 
weighed 445 pounds. However, the 
forward compartment for the pilot is 
not shown in the photograph. Tire 
craft was displayed at the International 
Aeronautical and Automobile Exposi- 
tion in Moscow in 1912. At that time, 
he distributed a pamphlet, “A Short 
Description of the Yuriev Helicopter”. 
For his helicopter design, Yuriev was 
awarded an Exposition gold medal. 

The machine was ground tested, and 
in the course of tests, the main rotor 


drive shaft failed. Lack of funds forced 
Yuriev to discontinue the program, 
and the onset of the First World War 
and the Russian Revolution prevented 
further development. 

Yuriev later resumed his position as 
a leader in helicopter development 
under Soviet rule. 

Two for Sikorsky 

While residing in Russia. Igor Sikor- 
sky produced two coaxial rotor helicop- 

Thc first machine was built in 
190S when Sikorsky was a student at 
Kiev Polytechnic Institute. This heli- 
copter included two two-blade rotors 
and was powered by a 12 II.P. 5-cylin- 
der Anzani engine. The upper rotor 
was 15 feet in diameter, and the lower 
one was 16.5 feet. The rotors turned 
about 160 r.p.m. Tests showed that the 
engine lacked sufficient power to lift 
the machine. 

In 1910. a second helicopter was 
built. This version was powered bv a 
25 II.P. Anzani. Each rotor was 19 feet 
in diameter and had three blades. The 
empty weight was about 400 lbs. This 
craft could hover its own weight but 
could not carry the operator. 

After the helicopter trials. Sikorsky 
turned to fixed-wing aircraft, and pro- 
duced a scries of successful airplanes in 

There were other early century heli- 
copter projects and proposals iu Russia. 
In the field of aeronautical engineering. 
Dmitri Riabouchinsky was a leader. 
Contemporaries were Gassovskii and 



Britannia Flight Deck 

Pilot and co-pilot positions in the Bristol Britannia turboprop transport show the relatively 
uncluttered look of the layout. Flight instruments arc duplicated for both pilots. Normal 
crew complement is four, and a fifth position can be provided by a seat fitted behind the 
control console and between the pilots' positions. The Britannias are due to enter service, 
with British Overseas Airways Corp. this summer on the route between Loudon and 
Johannesburg. South Africa. 


General Electric 
Offers a Complete Line 
of Instruments 
for Both Commercial 
and Military Aviation 


ELECTRICAL QUANTITIES 

Frequency Meters 
Woll-Vor Meiers 
Line Test Sets 


NAVIGATION 


TEMPERATURE 

Servo-Indication Systems 
Thermocouple Assemblies 


Speed Elemenls 
Servo Motors 


TRANSFORMERS FOR AIRCRAFT 

For further information on ony of tho 
complete line of General Electric 
aircraft instruments, contact your 
nearest G-E Apparatus Sales Office 
or write Section S86-9, General Elec- 
I trie Company, Schenectady 5, N. Y. 


GENERAL mk ELECTRIC 


AVIATION 


<, February 27, 1956 





Antonov, who were more or less active 
with helicopter projects. 

The work of Riabouchinsky is note- 
worthy because it represents the earliest 
record of wind tunnel tests of a lifting 
screw under the influence of a horizon- 
tal wind. These tests were conducted at 
the Koutchino (Tushino) Aerodynamic 
Institute near Moscow. In one test, a 
0.98-ft. diameter rotor was subjected to 
a wind of 20 fps. at right angles to the 
axis. The resulting thrust was two and 
a half times that of a screw without 
cross flow. This work was published in 
the 1909 edition of the Bulletin of the 
Aerodynamic Institute. Subsequently 
Riabouchinsky emigrated to France and 
in recent years has been involved in 
work on jet propulsion systems. 

In 1908 C.assovskii submitted a pro- 
posal for a helicopter to the Army. 
The design featured a device for vari- 
able pitch control. The proposal was 
reviewed and rejected. 

Konstantinc A. Antonov had been 
engaged in aerostate development until 
1907 when he turned to the problem of 
the helicopter. In June 1909. he under- 
took a program to produce a coaxial 
rotor helicopter. The craft was built at 
the Lcssncr Works in St. Petersburg 
and completed in January 1910 (Fig. 
7). Later, Russian patent 21.172 was 
granted him on the device (Fig. 8). A 
tractor screw was included for propul- 
sion. and two multiblade rotors were 
used. The blades consisted of triangular 
pieces of aluminum with one point at 
the hub. F.ach blade had pivot points 
at the hub and tip where it was at- 
tached to a large ring. This permitted 
the blades to change pitch. By lowering 
the pitch of the blades a disk was 
formed which was intended to safely 
lower the craft in case of power failure. 
The prototype was fitted with a 55 H.P. 
engine. The rotors were driven through 
a gear transmission system. Antonov 
conducted lifting tests with the new 
machine but with poor results. Con- 
vinced of the futility of further re- 
search, the inventor destroyed it. 

( This is the first of Iwo articles by Mr. 
Libenifore on the progress of Russian heli- 
copfcr design. Next week's article will de- 
scribe research and development from the 
Communist revolution to the present.) 

Ryan Receives $4 Million 
In New Firebee Orders 

San Diego— The Ryan Aeronautical 
Co. has received more than S4 million 
in new Air Force and Navy contracts 
for an undisclosed number of jet-pow- 
ered Firebee drone missiles. 

The new orders extend production 
schedules to late 1957. and President 
T. Claude Ryan said "there are indica- 
tions" that the company will receive 
more Firebee orders as the result of 
current negotiations. 
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new laboratory's main job at present is production testing. 


DIVIDED ALTITUDE TANKS simultaneously provide cabin con- 
ditions on one side, ambient conditions on the other. 


Lab to Test A-Plane Auxiliary Units 


Phoenix, Ariz.-A big new S5-million 
test laboratory which will be used to 
prove auxiliary power units for atomic- 
powered aircraft has been put into 
operation here by AiRcsearch Mfg. Co. 
of Arizona, a division of the Garrett 
Corp. The company already has three 
contracts— two Air Force and one Navy 
—to develop such units. 

The Navy contract is for a 2.000- 
hp. unit now in the design stage. 
Aviation Wkkk has learned. T he Air 
Force equipment would have lower 

'Hie largest auxiliary power unit now 
under development at AiRcsearch is a 
1, 000-lip. machine for the Douglas 
YC-1 52 transport. This compares with 
the largest unit now in production at 


the company— a 500-lip. configuration. 

At present, the laboratory is operat- 
ing as a production test facility, used 
routinely for auxiliary power gas 
turbines, air turbines, air turbine 
starters, pneumatic controls, cabin 
pressure regulators, hot and cold air 
valves, refrigeration turbines, and heat 
transfer systems, as well as complete 
systems using these components. How- 
ever. the facility will not be limited 
to testing production articles only. 

Among the major installations in the 
test laboratory: 

• A large chamber for altitude and 
cold and hot tests. It measures 1 5 ft. 
in diameter and is 52 ft. long. Altitudes 
up to 75,000 ft. can he simulated at 
temperatures from —65 to 500F. Air 


flow rates up to 550 lb. per minute arc 
available. 

• Six cabin altitude tanks, each measur- 
ing 9 ft. in diameter and 1 5 ft. long. 
They arc divided in the middle to 
create cabin conditions on one side 
and ambient air conditions on the other 
side. Air flows up to 200 lb. per 
minute are available. The tanks are 
used for testing cabin pressure regu- 
lators and superchargers. 

• Four accessory cells, instrumented to 
test gas turbine controls and heat 
transfer equipment. 

• Three cells fitted to test fuel nozzle 
patterns, flow quantities and related 
characteristics. 

• Fourteen valve test sections, with 
compressed air supplied at 250 to 1,000 
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OMMR 



reaking through 
problems of 
supersonic 
propulsion 


THE WEAPONS SYSTEMS CONCEPT IN ACTION 


Joining skill and experience in research, 
development, and production of super- 
sonic pou crplantsand fuels, \lar«|uardt 
Aircraft, Olin Matliicson Chemical, 
and Keaction Motors demonstrate the 
weapons svstems concept in opera- 
tion. Coordinated through the OMAR 


Joint Technical Committee, these rec- 
ognized leaders in the fields of rocket 
and ramjet engine design, chemical 
research, metallurgy and fuels arc add- 
ing new team impetus to the advance- 
ment of supersonic aircraft and missile 
propulsion. 





Engineers in 

training . . . 
Experienced 
engineers . . . 

. . . there’s no limit to the oppor- 
tunities open to you as members of 
the OMAR team in the fields of: 
Rocket and Ramjet Engines 
Propellants and Fuels 
Testing and Evaluation 
Positions ore open for the 
following: 

mechanical engineers 
combustion engineers 
aeronautical engineers 
stress analysts 
turbine engineers 
thermodynamicists 
servo engineers 
electrical engineers 
nuclear engineers 
ordnance engineers 
instrumentation engineers 
test engineers 
development engineers 
process design engineers 
production engineers 
physicists 
mathematicians 
organo-metallic specialists 
inorganic chemists 
organic chemists 
polymer chemists 
electrochemists 
physical chemists 
analytical chemists 

On the OMAR team, vnu’re affiliated 
with pioneers ill the field of supersonic 
propulsion: Reaction Motors, Inc., 
iirst in the American rocket industrv; 
Marquardt Aircraft Company, the 
West’s largest jet research and devel- 
opment center and first in ramjets; 
Olin Malhieson Chemical Corpora- 
tion, a leading producer of chemicals, 
metals, explosives, and high-energy fuels. 

You’re on a team that unites for the 
first time both chemical and mechani- 
cal experience in research, develop- 
ment, and production of supersonic 
rockets, ramjets, and liquid and solid 

propellants. 

For further information write 
OMAR Employment Officer at the 
emit patty nearest you. 

460 Pork A venus. New York 22, N. Y. 
16554 Solicoy Street 


psi„ temperatures up to 1.U00F, and 
flow rates from 15 to 250 lb. per 
minute, lest cells can he set for 
ambient discharge or for altitudes up 
lo 75,000 ft. 

' Twelve pneumatic control test stands 
used to prove controls for valve 

All the laboratory’s tat equipment is 
designed and manufactured in an in- 
strumentation area, which includes a 
machine shop. 

Titanium Knowledge 
Lags Behind Need 

Technical knowledge of titanium lags 
behind industry demand for the metal 
and its allovs, was the conclusion of 
a symposium attended by representa- 
tives of five major titanium suppliers 
at the Dcs Moines, la., plant of Solar 
Aircraft Co. 

The symposium dealt with fabrica- 
tion and Other problems concerning 
titanium, some alloys of which have 
been in mill production less than one 

Symposium discussions covered these 

• Bend strength and formability of 
titanium sheets arc not vet uniform 
and will vary from sheet to sheet. 
Suppliers still arc working on rolling of 
high-strength alloy sheets that will vary 
less than 5 to S % from true flatness. 

• Technical standards for analysis of 
titanium and its alloys have not yet 
been established, and arc needed to 
speed progress. 

• Supplies of special shapes and types 


of titanium cannot be obtained as 
rapidly as needed. 

• Titanium producers arc working on 
development of specialized alloys tor 
forging, sheet metal fabrication and 
other requirements. 

• Suppliers of titanium arc still on a 

Solar is producing six major jet as- 
semblies and many detail parts from 
titanium, and has orders aggregating 
several million dollars for titanium 
fabrication. 

Suppliers represented were Rem-Cru 
Titanium, Inc.. Republic Steel Corp., 
Titanium Metals Corp.. Sharon Steel 
Corp. and Mallory-Sltaron Titanium 

Boeing Announces 
Expansion Program 

Boeing Airplane Co. has announced 
plans to build a new S21 million devel- 
opmental center at its main plant in 
Seattle and a S8.5 million manufactur- 
ing and office facility at Renton. Wash. 

The developmental center, which will 
add 1.021.000 sq. ft. of covered area 
to the Boeing operation, is scheduled 
for completion by the fall of 1957. 
Phases of the Boniarc project, physical 
research, structural testing and experi- 
mental activities arc among the func- 
tions which will occupy the new area. 

Iltc Renton facility will cover about 
558,000 sq. ft. Major portion of the 
site will be used for assembly of body 
sections of Boeing’s 707 jet transport. 
The offices in the facility will house the 
company’s new Transport Division. 



Photography at 45,000 ft. 


Nose camera of a McD'aindl RF-101A, USAF's supersonic reconnaissance plane, took the 
above, sharply defined pit. tograph from 45,000 ft. showing the Missouri River near 
Washington. A In 
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HOW TO SERVICE 
G.E.’s NEWEST ENGINE 
-THE J79 TURBOJET 


At Evendale plant, specialists learn . . . 


Experience on J4 7, J73 engines enables G-E training school to 
ready technicians for advanced, high-performance powerplant 


If you were to attend General Electric’s factory engine 
school at Evendale, Ohio, this year, you would look 
forward to studying G.E.’s newest, most powerful 
turbojet — the J79. 

Since 1953, over 1100 jet engine specialists have 
graduated from the school. They learned (1) mainte- 
nance and overhaul procedures for G-E J47’s and 
J73's; (2) how to “trouble-shoot” those engines, and 
(3) how to instruct others, if required. 

Now — and all through 1956— courses on J79 installa- 
tion and operation, as well as J79 accessory systems, 


will be conducted, in addition to those on the J47 
and J73. Besides 250 G-E field service engineers, 
many other personnel will attend from the Armed 
Services, airframe companies, and the NACA. 

The Evendale factory engine school is an excellent 
example of how G.E. backs up its turbojets. For 
General Electric, while continuing to provide trained 
specialists for 35,000 engines now in the field, at the 
same time prepares for future service needs of newer 
engines. General Electric Company, Cincinnati 15, 
Ohio. J3S-1 


“Progress Is Our Most Important Poduct 

GENERAL® ELECTRIC 




HYDRO-SKIS on Stroukoff Pantobase (all bases) fit snugly against C-123 fuselage while aircraft serves as land plane. 


C-123 Pantobase, Flow-Control Research 


Stroukoff Aircraft Corp., W. Trenton. 
\. ]., is e.\pcnineutiug with two different 
systems designed to significantly improve the 
capability of the C-123 cargo aircraft. 

Pictures above, right and lower left show 
Stroukoff’s converted C-123 during test runs 
of its retractable hydro-skis. The Pantobase 
configuration (AW Aug. S. p. 18) gives the 
aircraft the capability of operating from 
water and unprepared landing strips. 

Picture at lower right shows the com- 
pany’s C-123 fitted with boundary-layer 
control. The Stroukoff system uses a Conti- 
nental-built Aspin 2 ducted fan as the air 
pump. The boundary-layer control gives 
the aircraft a higher-lift coefficient at slow 1 

forniancc. 







Like hungry pups, three Air Force jets at the same time 
nuzzle up to this big KB-50 Hayes-modified tanker for 
refueling. Unlike the pups, the three jets have been given 
by Hayes Aircraft engineers the advantage of 
simultaneously refueling in flight — thus saving precious 
time needed for a vital mission. 

This 3-point "Probe and Drogue” tanker carries 
a fuel load of almost 25 tons and refuels 3 jets in 
a matter of minutes. To operate its pumps, it generates 
enough electricity to light approximately 100 homes. 

Its design called for solution of engineering problems in 
aerodynamics, aerophysics and electronics 
by Hayes Aircraft engineers. 


HAYES ENTERS COMPETITIVE FIELD 

Hayes Aircraft Corporation has been changed from a 
command facility, operating under a management contract, 
to an industrial facility. Under this concept, Hayes now 
enters the competitive field for engineering, designing 
and manufacturing. A large multiple-bay plant, modern 
equipment, engineering know-how and skilled craftsmen 
give Hayes one of the most versatile and efficient 
aircraft modification facilities in the Nation. 

ENGINEERS • DESIGNERS • MANUFACTURERS 
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EXCELLENT OPPORTUNITIES OPEN FOR ENGINEERS — SEE PAGE 68. 


B-50 TANKERS MODIFIED FOR TAC BY HAYES 
REFUEL WITH PROBE AND DROGUE SYSTEM 
DEVELOPED BY FLIGHT REFUELING INC. 


Hose reel units, nozzles and couplings 



Tactical Air Command by Hayes Aircraft 


Corporation, Birmingham, Alabama. 
The Probe and Drogue system, pioneered by 



Flight Refueling Inc., pioneer and leader in 
the field of aerial refueling development, is 
proud to supply the vital components for 


TAC's new tanker program. 



These FLIGHT REFUELING Inc. components make up Probe and Drogue system 
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Jack & Heintz Generators 
paralleled in unique d-c system! 

. . . engineers achieve 78% more power for KB-50 

MHK?1 

Jock & Heintz G23 Generator ^ A Heim/ 

olallono. Viewed Iron, end Oppo.il. Flange. CW Cleveland 1, ( )hin. Export Dept.: 1: 

' E. toil. St.. New "I ork 16, V V. 
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“ Drape shape ” 
fuel lank assemblies 
lighten the load 



FIRESTONE’S CONTRIBUTION TO THE KB-50 REFUELING TANKER 

Exclusive drape construction of bladder cells in the Firestone 
tank assemblies in fore and aft bomb bays of the KB-50 
reduces over-all weight approximately 600 pounds as compared 
to metal tanks of the same capacity. 

This service-proved drape construction —originated seven 
years ago by the Fuel Cell Division of Firestone — reduces weight 
by eliminating backing material. It lowers initial cost. And it 
lowers installation cost, since assemblies may be placed in cavities 
without providing 100% support. Fuel loads between structural 
members are carried by the cell wall. 

In addition to the KB-50. Firestone lightweight, drape-construction fuel 
cells have been used successfully in the B-45, B-36. B-47 and B-50. 
More recently, they have been chosen for the KC-135 and F-104. 

This engineering know-how is at your disposal. 

->V( restone 

TIRE a RUBBER CO. • 2525 FIRESTONE BLVD. 

LOS ANGELES 54. CALIF. 
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Now, fuel-thirsty Air Force jets 
can drink their fill in mid-air — three 
at a time — fed by the Hayes-modified 
KB-50 tanker! 

To design and manufacture the 
vital KB-50 gearbox, which actuates 
the flow of fuel, Hayes looked to 
Avco Lycoming. The result— a gearbox 
which functions in limited space, 
with minimum weight was produced 
by Avco Lycoming— in minimum time! 

Do you have difficult engineering 
problems? Do you need sure, 
dependable power plants for aviation 
or industrial use? For fast, capable 
answers, put Avco Lycoming in action ! 


Link 
in a 

life line 


For o rugged, dependable gearbox 
—key part in the refueling 
operation of its KB-50 “tanker” — 
HAYES AIRCRAFT CORPORATION 
looks to Avco Lycoming ! 


oirco 


lycoming 


defense and industrial products 





Hayes Aircraft chooses AUTO-LITE 350 WIRE 
for use in Air Force KB-50 Tankers 



Withstands -80 F to +400 F temperatures 


Designed to meet exacting requirements of military air- 
craft, AUTO-LITE 350 General Purpose High Temperature 
Aircraft Wire has been specified by still another leading 



• Flexible at -70°F • Smokeless • No 
discoloration at maximum operating cable 


AUTO-LITE <7517 


HE ELECTRIC / 


GENERAL PURPOSE HIGH 
TEMPERATURE AIRCRAFT WIRE 

Ha, Id, on, Ponn.ylvania u/ikgs frHdC 
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FOR RELIABLE ALTITUDE REFUELING 
THE B-50 RELIES ON NASH 

It is significant that for in-air refueling the new Hayes B-50 relies upon 
the A-2 Nash Centrivac Fuel Transfer Pump. This large tank mounted pump 
is capable of delivering 600 gallons per minute against a pressure of 125 
pounds per square inch gauge. Operating on the same basic principle as 
the successful Nash Centrivac Fuel Booster Pump, it will deliver clear 
liquid at discharge, regardless of an entering mixture containing air, gas 
and vapor in large proportions, as when handling boiling fuel. Vapors are 
condensed, and any non-condensibles are automatically ejected and re- 
turned to the tank. 

Under the unstable fuel conditions at altitude, it reliably delivers fuel 
directly from the tanker storage to the receiver plane. This pump repre- 
sents another notable Nash contribution to flight advancement. 

NASH ENGINEERING COMPANY 

SOUTH NORWALK, CONNECTICUT U. S- A. 


ENGINEERS: 

IF you want immediate employment in an 
area where new horizons are openinq in 
aviation, including latest developments in 
in-flight refueling — IF you want to live in 
the Sunny South — 



/41a. 


has openings for 25 ENGINEERS 


• New Structure Design 

• Latest Stress and Weight Analysis 

• New Process Preparation 


• Latest in In Flight Refueling Systems 

• Latest in Retrofit Electronic 
Engineering 


Send a resume of your qualifications to: MR. A. V. WELSH 

Employment Manager 
Hayes Aircraft Corp. 
P.O. Box 2287 
Birmingham, Alabama 


Britain's Aircraft Needs : Part IV 


Industry Leaders Swamped by Tradition 


By Sir Roy Feddcn 

The (British aircraft) industry for 
the most part is controlled by men who 
came into it in its early wood and fabric 
days, and it must be immensely dif- 
ficult for them, having lived through 
two wars and done a very fine job of 
work, to adjust themselves to the 
modem requirements with a vastly 
different tempo; in fact, I should think 
it was quite impossible for them to do 

Some of the aviation pioneers are 
doing a disservice to industry by throt- 
tling their firms, because they want to 
keep even thing in their own hands, 
be it design or top management. In 
consequence, little promotion takes 
place either for experienced or promis- 
ing personnel, which results in the tech- 
nical and administration strength of the 
company being stultified. 

The British aircraft industry should 
be a dignified world-wide institution, 
and however well its leaders have served 
the country in the past, it is submitted 
they have not shown sufficient leader- 
ship since the War to meet our needs 
by debunking tradition where necessary 
and facing up to facts in regard to the 
volume of work that can be executed 
in a given time. 

Also, for the most part they have 
failed to spot and bring on the right 
executives and lieutenants to succeed 
them. 

Need for Pruning 

Whether we like it or not. industry 
has got to make the best of the leaders 
it has got for the time being, but it 
should insist on them realising that 
things cannot go on as they arc. or 
m a very few years from now British 
aviation will count for very little indeed. 

Those holding the reins today must 
face up to reasonable rationalisation to 
meet immediate needs until an entirely 
new plan for the future can be worked 
out entailing fresh leaders and a fresh 
production technique. 

I believe we have too many major 
aircraft firms and too many projects 
in the military field. Evciything is 
spread too thinly, particularly in the 
technical and engineering departments. 

There must be rationalisation, com- 
bination and concentration on a few 
vital projects. In the process of prun- 
ing we must ensure that those projects 
which arc retained are really needed, 
and once settled there must be no 
further looking over the shoulder. The 
few selected types executed properly 


will prevent the present vast waste of 
time and money and get us somewhere 
and stop us drifting. 

Sweden outstandingly, and also Can- 
ada, arc examples of countries that 
knew what they wanted, made reasoned 
and definite decisions, and saw to it 
that these were carried through with- 
out all the vacillations we have seen 
here in the last decade. 

Bad but Not Hopeless 
If we take the United States as our 
yardstick and compare the size of their 
aircraft industry and the range of types 
in manufacture, it is obvious that we 
arc either incomparably more efficient 
or we should not be attempting to do 
nearly so many jobs. 

We have on hand today twice as 
many aircraft as it is possible for us 
to undertake and phase into production 
in time to avoid obsolescence. 

In order to concentrate our efforts 
and work efficiently it is suggested that 
we should do better with three engine 
firms and six airframe constructors. This 
suggestion would not embrace the 
smaller ranges including feeder, train- 
ing and personal aircraft and engines. 

This all sounds like an extremist 
view that things arc very bad indeed. 
Let us be honest. 'Ilicy arc certainly 
very bad but not hopeless; although 
they will be in a few years’ time, if it 
is thought possible to get back on to 
the top line, and keep there, bv nib- 
bling and only making no more than 
small adjustments. 

Why I believe it is possible to be 
hopeful for the future is because of the 
nucleus of trained, disciplined engineers 
with unbeatable Creative and inventive 
capacity that exist in the British air- 
craft industry today. 

So far it has seemed impossible to 
find enough of these men and two of 
the factors which have stood in the 
way are: The missing generation of 
World War I. and the big expansions 
m other engineering industries, again 
without the foresight and long-term 
planning for trained personnel. 
Tomorrow's Aircraft 
But I believe time will find the men, 
and given the opportunity and right 
encouragement, the necessary executives 
will be found, possessing original, 
vigorous and courageous thought. I lus 
will not just happen, however, and 
something has got to be done about it. 

1 would here like to refer to the 
coming of a new set of conditions in 
the construction of future aircraft which 


will entail profound changes in the 
whole approach to manufacturing prob- 
lems. It is impossible to do more 
than touch very briefly on these matters 
as each facet— and there arc many— 
requires a paper on its own. They arc, 
however, to me, verv exciting and pro- 
vide another reason for being optimistic 
for the future, as 1 feel they fit exactly 
iuto our British philosophy. 

In the future, the number of first- 
class aircraft, whether military or civil, 
which we shall have to build will be 
in smaller batches and they will become 
more and more of a traditional engi- 
neering structure. At first sight, if 
we follow out the prevailing very 
expensive tooling technique so suc- 
cessfully and lavishly expounded in 
U. S. A., these changes would seem 
to indicate a serious further setback for 
us. and it would appear as if it would 
be more difficult than ever to keep 
our end up on this new family of air- 
craft. 

The tooling costs would be stupen- 
dous and might rule out any prospect 
of Britain embarking on production of 
these types, if traditional methods had 
to be employed. 

Radical Production Changes 

But if it is possible to envisage 
production methods undergoing a radi- 
cal change by the introduction of a 
new technique, greatly simplifying or 
eliminating this serious tooling bogey, 
then an entirely new vista might lie 
opened up which is not only well 
suited for these advanced aircraft but 
would also be practical for short batches, 
reduce the lead time in the production 
of prototypes and exactly fit into the 
philosophy of the traditional British 
craftsman. 

This all sounds idealistic and too 
good to be true, but you have already 
heard a paper on lofted templates in 
the place of drawings and this practice 
is growing and will materially assist 

There also was another paper two 
years ago at this Conference, when it 
was explained that large complicated 
machine tools are not neccssarv for 
the production of bulky components in 
light alloy, and that simple tooling can 
be used. 

Heavy duty routers employing rudi- 
mentary locating fixtures and templates 
will produce complicated sculptured 
components, and the templates them- 
selves can be readily made on specially 
designed template machines. 

By further extending these proven 
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Important things are happening at Bendix-Utica 




AIR TURBINE DRIVEN 
GENERATOR 

Electrifies 
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Navy fighter ... is distinguished by il 
high rate of climb, exceptional comb 


nd pendability through i 


trcmc range of temperatures. 




Doing an important job on this high-performance jet 
is liendix- Utica's new Type 2810 1 L nir turbine driven 
AC-DC generator. It maintains the continuous power 
supply that cannot lie achieved with conventional drive 
methods under extended periods of Zero G. 


Answering many of the challenging, ever-changing 
needs of modern aviation is a specialty of Bendix-Utica 
designers and engineers. Perhaps they can help solve 
some of your problems, too. Write utica division. 


The 28E11 also brings many other jet-age advantages, 
such as: lighter weight and smaller size, complete dc- 


Specialists in turbine-driven and advanced 



aviation accessories and components 

STARTERS • TURBINE PRODUCTS • PUMPS • DE-ICING SYSTEMS 
AIRBORNE AIR CONDITIONING • ENGINE CONTROLS 
SERVICE TEST EQUIPMENT AND TOOLS 

— Utica 
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methods, and by introducing the auto- 
matic control of the machine tools em- 
ployed by suitable electronic means, 
the possibility is afforded of producing 
one-off components, or batch quantities 
of items of a complicated nature in a 
simple way. 

Automation Potential 

The part to be manufactured will 
have to be described cither nuincricallv 
or mathematically and the information 
coded and fed into the director control 
of the machine tool. 

These coded directions are interpreted 
in the form of electrical pulses, which 
control the servo motors operating the 
machine tool slides, thus bringing about 
the guidance of the work-piccc, or the 
tool. Of late a great deal has been 
heard about automation, a word which 
is not yet in any dictionary but soon 
will be. The use of numerical or auto- 
matic control for machine tools which 
has just been described docs not prop- 
erly come under true automation. 

I ’or simple two-dimensional regula- 
tion of machine tool slides or for drill- 
ing by co-ordinated means, numerical 
control by the use of teleprinter tape 
is possible. 

Machine Conversion 

There are many approaches to the 
electronic control of machine tools, 
and it may well be that eventually stand- 
ard kits of parts will be on the market 
at reasonable prices, which will enable 
the conversion of standard machine 
tools in order that they may accept 
punched teleprinter tape for automatic 
control. 

Tooling will {lien resolve itself into 
the simplest of fixtures for the accurate 
location of the work and the provision 
of a punched tape which has been pro- 
duced on teleprinter punch machines 
or telewriters from numerical data sup- 
plied by the Planning Office. 

This approach will enable a large 
variety of two-dimensional milling work, 
complicated programme drilling to 
close limits, the production of turned 
parts and other machine shop operations 
to be carried out with a minimum of 
tooling, with unvarying accuracy. 

The introduction of this system will 
inevitably reduce the lead time in the 
manufacture of new prototype aircraft 
and will very materially assist in re- 
ducing costs' and times in full scale 
production. 

It is therefore of the highest impor- 
tance that this interesting new tech- 
nique should be pushed on as ener- 
getically as possible, as it would seem 
to make it possible for us to excel 
in this type of construction, which fits 
in so well with our type of training 
and engineering background. 

The disturbing feature, however, is 
the attitude of the machine tool manu- 


UNIQUE SENSITIVE RELAY 

incredibly small, 
lightweight and 

adjustable 


ADVANCE 


Here for the first time is a sensitiv 
relay only l-7/32"x l-l/8"x 1-1/4". .. weighing 
only 1-1/2 ounces, and adjustable over a 
wide range. You get much more latitude with 
this relay in designing for tiny areas. 

The Advance "SO” is set at the factory 
to operate on 10 milliwatts. User can adjust 
it down to 2 milliwatts, or any desired 
pick-up or drop-out, by means of fine screw 
contacts. A balanced armature provides 
extremely sensitive operation. The unit is highly 
efficient, ruggedly built, and offers excellent 
shock and vibration-resistant characteristics. 

Contact arrangement is SPDT. 

Coil resistances: 4000, 6500 and 10,000 
ohms. Life expectancy: 250,000 
operations. Available in open types . . . 
dust-tight or hermetically sealed 
enclosures. Now in quantity produ 
Advance "SO” relays are priced 
amazingly low. Write for literaturi 
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most important issues of 


made 


available to aviation 


Airpower in the Atomic Deadlock 


“Airpower in Ihc Atomic Deadlock” will feature a full-scale 
editorial roundup on tile major phases of world airpower. 
Special charts, forecasts and expanded technical departments 
will focus on the gigantic task of keeping our airpower pre- 
pared to meet any new threat to the free world. In the tradi- 
tion of past Inventory Issues, no effort will be spared to make 
“Airpower in the Atomic Deadlock” the industry's most usc- 

Rescarch for special reports has been under way for the past 
six months. The latest information on foreign aviation is 
pouring in through AVIATION WEEK'S world-wide net- 
work. AVIATION WEEK editors are traveling on a team 
basis throughout the industry seeking out the type of material 
that will make the edition a top issue of 1956. Volumes of 


aviation statistics are being packed into detailed specifications 
tables covering all U. S. and foreign aircraft, helicopters, 
engines and missiles. 

Year-round readership, usefulness and reference value make 
the 23rd Annual “Inventory of Airpower" Edition an extra- 
dividend issue for aviation advertisers. Your selling message 
in this extremely significant issue will reach more than 78,000 
of aviation's most important men . . . 56,000-plus subscribers 
plus some 22,000 pass-along readers* ... key engineers and 
management men in manufacturing and transportation, in 
service and procurement centers -military and governmental 
leaders. A receptive, influential, enthusiastic audience for ad- 
vertising to begin with, these top aviation people will use 
AVIATION WEEK'S 23rd Annual “Inventory of Airpower” 


as a constant reference. Here is lasting reader interest that 
assures your advertising a long and effective selling life! 
“Airpower in the Atomic Deadlock” offers an unmatched 
advertising opportunity to all companies who sell to the avia- 
tion industry. Write or wire — make your advertising reserva- 
tion today to insure special attention for your selling message. 
Place your advertising directly or contact your nearest 
AVIATION WEEK representative. 
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facturers to this new conception. As 
far as I am aware they appear to be 
doing very little about it. and I under- 
stand that the research into numerical 
control which is going on in this country 
at the moment, is in the hands of 
firms other than machine tool makers. 
Engine Future 

Turning now to the future position 
of the aero engine industry- in com- 
parison with the considerable output 
required during the War, and also dur- 
ing the recent expansion on account of 
the Korean emergency, we are faced 
with relatively small production runs 
of large gas turbine engines. With the 
increase in complication of the larger 
turbines these small numbers, if made 
with the traditional elaborate tooling, 
would involve a vers- serious manufac- 
turing problem. Therefore, the great 
need at the moment is for an increased 
flexibility of manufacturing methods, 
and the problems to be faced are in 
some ways akin to those which have 
unfolded on the airframe side. 

Flexibility of machine tools in the 
production sense is only coining about 
slowly, but in our most modem aero en- 
gine plants today we arc seeing, in in- 
creasing numbers, standard machine 
tools with control mechanism which en- 
able the machine cither to repeat set- 
tings or to follow a given contour. 

For the most part these are horizon- 
tal and vertical borers, the latter with 
automatic tracing devices and jig mills. 
Tt is with regret that it has to be 
recorded that practically all these ma- 
chines come from abroad. There is a 
considerable demand for this type of 
plant for a large variety of purposes. 

Machine tools arc also just beginning 
to come into aero engine plants which 
are controlled by means of a series of 
instructions prepared from a computer. 
Here, again, it must be admitted that 
we in Britain are not leading on these 
important types of machines, but they 
will undoubtedly plav a large part in 
the new type of aero engine manufac- 
ture. when the control equipment has 
been fully developed. 

It is generally accepted that auto- 
mation in the varying categories of en- 
gine shops throughout industry applies 
chiefly to the large volume production 
of automobile power plant. 

While the more spectacular and ob- 
vious applications will undoubtedly 
show to the best advantage in this class 
of high volume industry, there is still 
room for the development of items 
coming tinder the heading of auto- 
mation in the batch production indus- 
tries such as aero gas turbines. 

The greater portion of production, 
however, in this country is on the 
batch principle, and it must not be 
forgotten that it is one of the most 
complex types of manufacturing. 


Frequently examples arc seen where 
the actual tooling and cutting equip- 
ment on the machine tool is first rate, 
but the manner in which the work is 
brought to the machine and loaded into 
the fixtures before the operation, then 
removed from the fixtures and taken 
away after the operation, seldom re- 
ceives any consideration. 

There is a great field for the applica- 
tion of automatic handling devices in 
this kind of batch production. This is 
going to tax the ingenuity of the auto- 
mation engineer because the essential 
features of devices of this nature will 
be that in themselves they will require 
flexibility, as they will have to deal with 
successively difficult components. 

Their cost therefore can only be 
justified if they can be used on a num- 
ber of different jobs. 

Inspection Changes 

We arc undoubtedly going to sec 
important changes in inspection meth- 
ods including electronic testing de- 
vices, as well as the further expansion 
of non-destructive testing, and some 
of these may prove to be the precursor 
of further automation. 

Here, again, from a recent tour in 
Germany, I gather several of their 
firms are active in these directions. 

It will therefore be seen that there 
is an important and exciting new field 
of production techniques for the com- 
paratively small quantities of future 
air frames and aero engines, which we 
may expect to be coming along in the 
not too distant future, and instead of 
having to face unsupportablc costs for 
extremely expensive tooling, we can 
anticipate the sort of production costs 
which are within our scope, and suit 
the type of production engineer and 
craftsman we have so successfully pro- 
duced in the past. 

It is therefore up to our manage- 
ments to seize on to these opportun- 
ities and produce the right type of 
aircraft, and for our production engi- 
neers to collaborate with the electronic 
and machine tool industry, energeti- 
cally and quickly. 

It may well be that the aircraft peo- 
ple will have to design and develop 
their own machines, which 1 believe 
is already being done in certain in- 
stances. It is, however, no good bilk- 
ing about these innovations as far-off 
research possibilities; let us grasp with 
both hands this opportunity to employ 
the sort of engineering which has for 
so long been our birth-right. 

There must be more development 
effort expended on production tech- 
niques both by the Government and 
industry. Up to the present we have 
spent little on development for produc- 
tion as compared with design. 

When all is said and done, we come 
buck to the bald fact that the nation's 


needs in aircraft arc not being met to- 
day, mainly because we have not got 
sufficient of the right type of trained 
human beings to organize and control 
this extremely exacting but enthrall- 
ing business of aircraft engineering, 
which embraces all forms of air de- 
fence and air transport. 

In the final analysis therefore, as in 
nearly every other human problem, it 
is the man who counts more than any- 
thing else, and it is right here that our 
greatest hope lies, because we know 
we have the correct material in em- 
bryo, if only we have got the courage 
and clear-thinking to spot and bring 
on the talent which is already there 
lying dormant, and take steps promptly 
to train sufficient of the right type for 
the future. 

Last year the press was flooded with 
articles and reports about Britain's 
shortage of engineers and technolo- 
gists, and there were many schemes 
put forward as to how the matter was 
going to be tackled. At long last, there- 
fore, the nation should be now aware 
of the sombre fact, which is as simple 
as this; that if this country is going to 
survive at all, as a great power, some- 
thing must be done about training a 
greater number of first-class engineers 
and technologists of ability very 
quickly indeed. 


Supply-Demand Gap 

I have the uncomfortable feeling 
that comparatively little has yet been 
done about this matter beyond a great 
deal of talking, and 1 am not con- 
vinced that the “powers that be” arc 
certain of the best way of tackling the 

Although quality is always more 
important than quantity. I still think 
we are light on our estimates on the 
number required. It is officially stated 
that the gap between supply and de- 
mand of engineering graduates is 25%: 
I suggest it is at least 35%. and may 
grow even more unless something is 
done about it promptly. 

What the aircraft industry has to 
ensure is that it gets its share of 
the right type of those that arc com- 
ing forward for training. We must be 
thankful that the aircraft industry is a 
good deal more enlightened on train- 
ing than many other branches of engi- 
neering and that a number of firms 
have well established apprenticeship 
schemes and technical training depart- 
ments. 

But the aircraft industry is not do- 
ing enough, or going fast enough on 
training, and they are shorter of first- 
class production engineers probably 
more than any other category and have 
not yet. in my view, evolved an entirely 
satisfactory curriculum for training pro- 
duction engineers. 


Let 
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aeronautical technicians and executives 
were provided in the past. A very small 
number indeed had the advantage of a 
university degree. 

For the most part they came up the 
hard way; either by matriculation or 
later on by Higher National Certificate, 
or an apprenticeship with part-time 
work at a Technical College. In fact, 
one might say that most of them were 
amateurs, who had graduated by the 
light of day, hard work, earnest en- 
deavour and common sense. Our pro- 
duction people, until a few years ago, 
were selected in an even more haphaz- 
ard way, and were mostly from the shop 

Many of our most brilliant successes 
amongst design, development and pro- 
duction executives in the past were en- 
gineer enthusiasts, i.c. amateurs who 
had been recruited into these categories 
and had the great urge to go into this 
new line of engineering, were willing to 
work very hard and possessed courageous 
thought and leadership. 

I think we are all agreed that the size 
and importance of the industry today, 
the tempo and complexity of "modern 
supersonic aircraft and gas turbines, 
with all their many facets, demand a 
more highly developed individual to 
fill the leading posts in industry. 

This is far too broad a subject to at- 
tempt to discuss in detail today, but 
here are a few suggestions on matters 
which will help the supply of more suit- 
ably trained graduate engineers: 
Education Problems 

Incidentally, while we arc on the sub- 
ject of training engineers, it would be 
a good thing if the terminology and defi- 
nition of the different classes of en- 
gineers were once and for all settled, 
and if the U.S.A. and ourselves could 
come to an understanding on this mat- 
ter it would be even better. 

Starting at the very beginning, we 
must tackle the poor" quality of basic 
education given to school children to- 
day. There is too much experimental 
work going on by crank psychologists, 
and what is wanted is sound rudimen- 
tary teaching without so many freak 
trimmings. 

The failure of National Certificate 
students to meet the requirements in 
the higher supervisory categories in 
modem precision mechanical engineer- 
ing has led to the expansion of sand- 
wich courses, comprising alternate 
periods of up to six months, of full-time 
college attendance, combined with in- 
dustrial training. 

Tin's scheme seems to be working out 
very well indeed, but wants consider- 
able widening. 

It would seem that there arc a num- 
ber of late developers with latent engi- 
neering ability who, if they were allowed 
to stay at school another year, might 


prove quite useful technicians; it is 
stated that there arc anything up to 
5,000 boys per annum in this category 
who, if they were allowed to stay at 
school until IS could become an im- 
portant asset, in order to help the pres- 
ent shortages. 

I gather that of sixth-form Public and 
Grammar school boys, considerably less 
than 50% are taking mathematics and 
engineering as their advanced subjects, 
and a marked change must be made in 
this percentage if the number of out- 
standing engineers and technologists is 
materially to increase. 

To fill immediate short-term gaps I 
suggest firms might devote more time 
to talent-spotting from their present 
ranks. I am of the opinion there is 
appreciable latent ability existing today 
which a small enthusiastic expert panel 
could discover and which would re- 
spond quickly to special courses. 

An urgent need in the aircraft indus- 
try is obviously the training of a modi- 
cum of first quality production engi- 
neers. These should be men of ability 
with a good general engineering and 
technical background. At present I sug- 
gest this matter has not yet been tack- 
led in a broad enough way, and a top 
grade production engineer needs a wider 
technical and practical background than 
most other branches of the engineer- 
ing profession. 

A Production Engineering faculty 
consists of much more than a small 
Machine Shop with a lecturer and one 
or two demonstrators. 

I would recommend those interested 
in the training of production engineers 
to study the report on “A Six Months’ 
Observation of the American Methods 
of Training in Industrial Engineering 
and Management in the Universities 
and Industrial Plants” prepared by Mr. 
T. B. Worth, Head of the Production 
Engineering Department at the Central 
Technical College, Birmingham. 'Ibis 
was undertaken at the request of the 


Ministry of Education, and shows 
the pattern of industrial engineering 
training given in a four years' course. It 
is interesting to note from this report, 
that the percentage increase of students 
in industrial engineering in the States 
between 19-10 and 1950 is 376% as 
against 15% in mechanical engineer- 
ing, and 168% in chemical engineer- 
ing. 

From a short study I made last sum- 
mer of engineering training in the 
U.S.A., it would seem that America is 
about as far ahead of Britain in training 
production engineers and supervisors 
from the senior executive to the fore- 
man, as we arc ahead of America on 
apprenticeship and craftsman training 
for the mechanical trades. 

It must be faced that there will be 
little improvement in the whole ques- 
tion of training engineers until the po- 
sition of suitable engineering teachers 
has been corrected, both as regards 
status, numbers and salaries. This is a 
matter of prime importance, which can 
no longer be shelved, and is, I under- 
stand. a world wide problem today. 

A new fund sponsored by 17 of the 
largest industrial concerns in the coun- 
try and guaranteeing over $4.2 million 
to make suitable grants in engineering 
education is a step in the right direc- 
tion, but it is highly important that by 
the time these grants have been put 
into practical effect, there is a sufficient 
supply of really first-class teachers and 
the right quality students. This short- 
age of good engineers, who are the very 
lifeblood of the aircraft industry, must 
be dealt with by giving sound advice to 
parents and teachers of the opporunitics 
that the profession offers, and we must 
ensure that the opportunities are real, 
in every sense of the word, and not 
mythical. 

In spite of all the difficulties and 
problems that undoubtedly exist and 
have to be solved in this' countri in 
order to get enough of the right type of 
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young man for aircraft engineering, 1 
feel we shall not be successful unless 
there is an absolute about face of the 
whole nation, as to the importance of 
all branches of engineering, and par- 
ticularly aircraft engineering, for the 
coming generation. 

Let us be frank about this: it is still 
not "out of the top drawer" to be a 
mechanical engineer. The scholastic 
hierarchy from our senior schools and 
universities have for some long time 
accepted science, and now give lip serv- 
ice to engineering as an accepted pro- 
fession, but by and large, still do not 
believe it to lie so in their hearts. In 
actual fact, it is first-class engineers of 
high ability recruited from the right 
background that this country needs. 

I was astounded, when I was work- 
ing for Sir Stafford Cripps on the pre- 
liminary negotiations for the setting up 
of the College of Aeronautics, and had 
to visit a number of his colleagues on 
his behalf on this matter, how strongly 
these old traditions prevailed, even 
amongst many of the most eminent 
men in the Government of the time. 

1. therefore, propose to devote the 
rest of my comments on education in 
an endeavour to help debimk these 
“dyed in the wool" fallacies. 

Mr. George Constantinesco delivered 
a classic lecture on this subject before 
the Society of Engineers a few years 
ago. and I propose to quote a few of 
his comments: 

"It is difficult to give comprehen- 
sive definitions to distinguish between 
the scientist and the engineer, both of 
them use science, only in different ways. 

"Early scientists like Plato and Ar- 
istotle had their own ideas about master 
and slave relations, which made them 
rather contemptuous towards the me- 
chanical arts . . . 

"What arc called the mechanical arts 
carry a social stigma and arc rightly dis- 
honoured in our cities." That was a 
good shot by Xenophon against the en- 
gineers of his time <4s0-s5s B.C.). 

"This old cleavage between pure sci- 
ence. as scientists like to call their do- 
main. and the practical science which 
by contrast is the domain of the engi- 
neer. exists to this day, only in a 
slightly modified way. 

"To argue that engineering is the 
product of applied science is not cor- 
rect. Engineering is the product of 
knowledge of all kinds of skill, persever- 
ance, imagination, faith, sacrifice, fanati- 
cism. invention, war against human toil, 
and unfortunately often war against the 
scientists. 

"And why is it called the Science 
Museum? \Vhv not Engineering Mu- 

"The keynote of most of the ex- 
hibits in the Science Museum is the 
faith of inventors who used their knowl- 


edge and skill to illustrate and achieve 
something new in spite of the science 
and the scientists of their time. 

"One fears that the reason is to be 
found in the old lingering tradition that 
practical science is inferior to pure sci- 
cncc.that people who work with their 
hands arc inferior . . . 

Lingering Doctrine 

“This is the doctrine that was alive 
at the time of Pythagoras. Plato and 
Aristotle. It is just as well to realize 
that this doctrine is not dead . . . 

"Scientists arc not superior to engi- 
neers. Scientists, engineers, pioneers, in- 
ventors and all, are but children of 
nature looking from different places and 
in different circumstances at the same 
problems. 

"This barrier between scientists and 
engineers could be lifted by training 
both of them at the same school. A start 
has been made at the University of Dur- 
ham to introduce humanities into the 
training of engineers. 

"Eventually scientists and engineers 
should merge into one single qualifica- 
tion of men with one single purpose to 
work together . . ." 

Commander G. Penn’s recently pub- 
lished book entitled: "Up Eunncl— 
Down Screw brings out excellently 
the long fight the naval engineer has 
had to come into his own. The im- 
provement in the status of the naval 
engineer has been comparatively slow. 

It has taken about two normal lives 
since the Captain of II. M. S. Alban 
ordered his Chief Engineer to be 
flogged when lie had trouble with bis 
engine, to the time when it has been 
publicly stated that naval engineers arc 
"all first and foremost naval officers.” 
Only during the last few months has 
the naval engineer shed the “E" stigma, 
which lias been with him for years. 

For generations past the most prom- 
ising British up-and-coming stock has 
been led to believe that by taking a 
classical education, they were equipping 
themselves most suitably for the most 
interesting and best paid professions, 
and that, bv and large, these did not 
include engineering. 

We can correct the many other 
anomalies that exist today and take the 
necessary stq>s to provide adequate fa- 
cilities to tram the right type of engi- 
neer for the Services. Government de- 
partments and industry; but one of the 
most important things to help on the 
production of our aircraft on a long- 
term basis is to eliminate this stigma on 
engineering as a profession. 

What then are we going to do for 
the future to meet the urgent needs of 
the nation for aircraft? Sir W inston 
Churchill wrote in his account of the 
last War. that under such circum- 
stances, the great thing to remember 


was the overall objective. Are we really 
quite clear what this is as applied to 
our particular problem? We certainly 
cannot afford to leave things as they 
stand today— 10 years after the War. 

It seems to me our main trouble has 
been that, with a few notable excep- 
tions. neither in the Government nor 
in the British aircraft industry has it 
been realized the vast opportunities that 
would be available during these 10 post- 
war years. Eor the time being we have 
lost the courageous leadership and the 
burning spirit to succeed at all costs. 

This failing is only symptomatic of 
where the country stands today in many 
other respects, and it would seem that 
after a civilization of as long standing 
as ours wins a major war. the tremen- 
dous effort that has been put out is 
followed by an impoverishment of ini- 
tiative and fresh endeavor. This results 
in a whole crop of well-meaning but ill- 
considered regulations coming into force 
which arc exploited and abused with 
disastrous results. 

We must hake a stand to prevent this 
weakness eclipsing a young and vital 
industry such as aviation, and everyone 
in Government service and industry, 
including the youngest of you present 
here today, all share in some measure 
the great responsibility that exists, to 
contribute towards putting this matter 
right with the least possible delay. 

Let us. therefore, go back to work 
from this Conference realizing that 
everyone, however humble, can make 
some contribution, and that we must 
no longer accept excuses or words, but 
must be determined to have deeds. 

As I was writing these notes, a few 
days ago. I received a copy of Lord 
Hives' Christmas message to his work- 
people in which he said that he believed 
it is worth fighting hard to preserve his 
company's reputation in the coming 
year. Knowing they had the knowledge, 
the skill and the resources if they would 
preserve a spirit of goodwill and willing- 
ness to help others, he was confident 
for the future. This is the spirit which 
wins out! It is our very lifeblood for 
British aviation to fight hard. 

Some firms however, are better sit- 
uated in regard to leadership and knowl- 
edge than others, but by and large. I 
believe the potential resources are all 
available in this country to meet our 
needs in aircraft, if only everyone will 
courageously "put their shoulder to 
the wheel" and not let up. So far, 
however, in my view we have hardly 
made the first move on the fundamen- 
tal issues. 

/This is the frnrrth and last in a series of 
articles in which Aviation Week reprinted 
the speech by Sir Roy Fedden before Brit- 
ain's fourth Conference on Problems of Air- 
craft Production. Sir Roy has sewed on 
three occasions as president of the Aero- 
nautical Society.) 
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VOUGHT ...FOR COMBAT SUPERIORITY 



Regulus, U. S. Navy’s 
First Operational Missile 


established in flights from < 
riers, submarines and cruisers 
— Chance Vought’s Regulus 
in 1955 became the U. S. 
Fleet's first operational guided 


the Fleetadded another power- 
ful, modern offensive weapon 
to the Navy's seagoing forces. 
Like many other significant 
Vought aviation "firsts,” it 
emphasized a tradition of en- 
gineering excellence. 

In guided missiles, as well as 
piloted aircraft, the creative 
spirit is strong at Vought. 
Because of this spirit, America 

new weapons from Chance 
Vought — as long as the need 
for them e: ' ' 


Regulus saves b 
...designed in 

training version- _ 

retractable landing gear, 

Regulus can be landed to safely fly again. This unique feature means 
more missile data gathered, more men trained at far less cost! 


Bird from under 
the Sea 





OF HIGH PERFORMANCE MILITARY AIRCRAFT SINCE 1917 


□ ESI G N E R 




Reducing the art of high speed high altitude instru- 
ment design to a science, Giannini engineers and 
scientists apply knowledge acquired through years of 
extensive experience with commercial and military 
aircraft instrumentation. When flight becomes higher 
and faster, the intensive research policy and progres- 
sive design practice at Giannini will continue to 
provide solutions to the ever increasing problems of 
the aircraft industry. 


Engineering positions are open at 

several Giannini locations for career- a. M. GIANNINI A CO.. INC., PASADENA. CALIFORNIA 

minded young men-write for details. 
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New Device Boosts Computer Flexibility 


A new device which generates a de- 
pendent variable signal as a function of 
two independent variables, making it 
extremely useful for analog computers, 
flight simulators and aircraft trainers, 
has been developed by the Stcphen- 
Douglas Co. under Wright Air Develop- 
ment Center sponsorship. Expressed 
mathematically. Hie device develops a 
signal Z = f (X,Y). 

Called PHOSIAC (Photographically 
Stored Information, Analog Compara- 
tor), the new equipment permits rapid 
change of the functions generated. This 
is done by merely changing a small 
photo plate upon which the data is 
stored. 

Function generators, widely used in 
flight simulators, are two-dimension 
(function) devices, consisting of a servo- 
driven potentiometer, wound to dupli- 
cate the characteristics of one specific 
curve. If it is desired to simulate a 
family of curves (three-function), it is 
necessary- to stack a number of such 
potentiometers, and provide a switching 
device to shift from one to another, 
Stcphen-Douglas says. And if it later 
proves necessary to change the form of 
the equation described by the family of 
curves, in the event of a change in basic 
airframe characteristics, the potentiom- 
eters must be replaced or reworked. 

PHOSIAC can perform the three-di- 
mensional function, without switching, 
with a frequency response of 100 cps. or 
higher, considerably beyond that obtain- 
able with potentiometers, Stcphcn- 
Douglas says. 

The data plate used in PHOSIAC is 
prepared from a family of curves which 
describe the desired function. The data 
is first converted to punched tape, 
which in turn controls the exposure of 
various portions of a 5x5-in. film, which 
in turn is reduced to ljxl'4 in. to form 
the data plate. 

The density (darkness or lightness) of 
the film at any position relative to its 
"X" and “Y” direction coordinates rep- 
resents the value of the variable 'Z” as 
a function of the two independent vari- 
ables "X” and “Y" on the family of 
curves. 

The data plate is inserted in PHO- 
SIAC between a dual beam cathode 
ray tube and a photo-multiplier tube. 
One beam of the CRT is positioned in 
an "X" and “Y” direction by two de- 
flection voltages, each proportional to 
the desired value of the independent 
variables. The amount of light which 
passes from the CRT through the data 



DATA PLATE in which film darkness at any point, relative to horizontal and vertical 
axes, represents value of variable function. Bottom gray scale provides calibration. 
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how North American Aviation 
solved a tough metal forming problem 


The jet engine on North American Aviation's F-100D Super 
Sabre gulps up to 2500 cu. ft. of air each minute. 

To minimize the disturbance of this high speed air flow, 

the jet engine accessory cover must be of 

precise shape to conform with the efficiency of duct design. 

After evaluating bids from suppliers on the basis 
of reliability, delivery, performance and cost, 

North American Aviation chose Pastushin’s bulge forming 
process for this exacting metal forming task. 

PASTUSHIN Metal Forming Process forms difficult 
contours with ease... 

Pastushin ingenuity in metal forming is widely recognized. 

Whether your application needs standard processes or 
requires an entirely new concept, you’ll find Pastushin’s 
experienced production experts ready to help. Call us today. 




plate to the multiplier tube is then pro- 
portional to the desired dependent vari- 
able. The multiplier tube generates a 
proportional output signal. 

To compensate for variations in CRT 
intensity, as well as changes in the 
density of the data plate caused by tem- 
perature or other factors, each data plate 
lias a graduated "gray scale" along the 
bottom, which is affected by the same 
factors. 

The second beam of the CRT focuses 


on this reference scale and serves in 
effect to calibrate the primary density 
measurement, canceling out the above 

The device will accept input voltages 
(independent variables) of 0 to 50 v.. 
and produce output voltages of 0 to 
-100 v. Accuracy is quoted at 2 % of 
full scale or better, and response time 
is 0.01 to 0.02 seconds. 

Stephcn-Douglas Co.'s address: 2950 
Nebraska Avc.. Santa Monica, Calif. 


NARCO'S NEW and small combination VI 

Communications Set 
Cuts Weight by Half 

A new small combination VI IF com- 
munications receiver-transmitter, with 
5 kc. spacing, which is approximately 
half the size of comparable equipments 
now on the market*, has been made 
mailable bv National Aeronautical Corp. 
The new Model 1016, second member 
of Narco's deluxe "Sapphire" line, 
provides a VMF transmitter with a 
choice of 90 or 500 channels, and a 
VI IF receiver with 90. 500. or 500 
channels, covering the 10S me, or 118 
me. to 150 me. band. 

Narco reports that the new 1016, 
which weighs less than 25 lb. and comes 
in a S A I R case, is the first set avail- 
able to meet new. more rigorous re- 
quirements established by the Civil 

The basic 1010 transmitter and re- 
ceiver provide 90 channel capacity. 
However, by adding 19 more crystals, 
the transmitter capacity can be in- 
creased to 500 channels, while the 
receiver can be increased to 500 or 560 
channels by using up to -18 cry stals. 

When used for "simplex" operation 
(transmission and reception on the 
same frequency i. a single-channel selec- 
tor in tlie cockpit instrument panel 
automatically tunes both the trans- 
mitter and receiver. If cross-band com- 
munication is desired (transmit and 


receive on separate frequencies), separate 
frequency selectors can be mounted 
side by side. 

The Sapphire 1016 is designed also 
to provide VOR and 1LS localizer 
f mictions when a companion unit, now 
under development at Narco, is added. 
Like the Narco DMK. the new 1016 
has been designed with modular con- 
struction. '1 he transmitter, receiver, 
and power supply can be quickly re- 
moved for repair or replacement. Narco 
says. The firm also is marketing a 
broadband antenna for Use with the 
•set. 

The Sapphire 1016 is priced at 
$2,490 for the basic 90-channel unit, 
or at $2,900 for the set with 560 
transmitter channels and 560 receiver 
channels. Narco's address is Ambler, 


Expansions, Changes 
In Avionics Industry 

International Business Machines 
Corp. will establish data processing 
centers in Los Angeles, Calif., Port- 
land, Ore., and Seattle. Wash., as part 
of a multi-million dollar expansion of 
its West Coast operations. The centers' 
facilities will be available to industry 
on a rental basis. The Los Angeles 
data processing center, to be housed 
in a new 15-story building slated for 
occupation in 'mid- 19 57, will be 
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Electronic Counters are one of many electronic test instruments ready 
to give you better engineering and manufacturing — today! 

TRcse Counters arc not delicate, expensive prima donnas requiring 
a staff of PhD’s to operate and maintain. About the size of a large table 
radio, they’re rugged, dependable, job-proven, versatile, manufactured in 
quantity and priced from about $900. Anyone who can count can use 
them — they require no charts or complex calculation. Yet their perform- 
ance is perfection itself — direct-reading, instantaneous, automatic; ac- 
curate wjthin 1 part per 1,000,000. 

Industry uses Electronic Counters to measure rpm and rps, weight, 
pressure, temperature, velocity, speed, acceleration, slippage, elapsed time 
or time intervals, frequency rates, production quantities. And, they have 
many other functions; Electronic Counters arc only at the threshold of 
their usefulness to industry. 


Electronic Counters 

new way to better engineering 






Hewlett-Packard is a world leader in Electronic Counters, as well as 
other major electronic measuring instruments. The -lip- line includes 
over 250 different equipments — providing almost complete coverage of 
measurements that can be made electronically. 

Over 100 -lip- field engineers serve manufacturers throughout the 
United States and overseas. Their first job is to give you the right answers 
about applicability of electronic instruments to your operation. Their 
second is to recommend and help apply the correct equipment. If you’d 
like to explore this idea in more detail, please write us. The -lip- engineer 
in your city will reply promptly. 


World Leader in Electronic Menuhin.', Equipment 


HEWLETT-PACKARD COMPANY 

275 PAGE Milt ROAD • PALO ALTO, CALIFORNIA, U. S. A. 









THE WORLD S LARGEST 
PRODUCER OF 
READY-TO- INSTALL POWER 
PACKAGES FOR AIRPLANES 
INVITES YOU TO ENJOY YOUR 
WORK AND YOUR LIFE IN 



SOUTHERN 

CALIFORNIA 



We believe we can offer you an opportunity 
to improve your position in the business 
world — and improve your way of life here 
at Rohr Aircraft Corporation in beautiful, 
temperate, exciting Southern California. To 
strengthen our personnel in various depart- 
ments, Rohr has a real opportunity for you 
if you are skilled as an — 

ENGINEER 

(Aircraft Design or Structures) 
LOFTSMAN 

JIG & FIXTURE BUILDER 
TOOL PLANNER • TOOL DESIGNER 



Please wrile giving complete details 
and we will answer immediately. 

Mr. Ned DeWitt, Personnel Department 24 
Rohr Aircraft Corporation 
Chula Vista, Californio 


equipped with IBM's new 704 and 705 
computers, as well as smaller electronic 
calculators. The Portland and Seattle 
centers, to be equipped with IBM's 
650 magnetic drum processing machine, 
arc expected to be in operation by mid- 

llic company also will build a 400,- 
000-sq. ft. data processing machine 
manufacturing, engineering, and educa- 
tion facility at San Jose. Calif. IBM 
also says that it will build a 400.000-.xq. 
ft. manufacturing facility at Rochester, 
Minn., for occupancy by 1958. 

Other recently announced expansions 
and changes in the avionics industry 
include the following: 

purchased the business and assets of the 
Burlington Instrument Co.. Burlington. 
Iowa, maker of electric indicating in- 
struments. The new acquisition will 
be transferred to Dallas and integrated 
with TI's Components Division as soon 
as possible, without interrupting de- 
liveries to present Burlington customers. 

• United States Time Corp., New York, 
has signed a research and development 
agreement whereby Electronic Specialty 
Co.. Los Angeles, will carry out special 
research assignments in the electronics 
field. U. S. Time Corp. also takes a 
one-year option on all presently 
authorized but unissued shares of Elec- 
tronic Specialtv Co. 

• Olympic Radio & Television, Inc.. 
New York, has purchased all outstand- 
ing stock of David Bogen Co.. New 
York, maker of hi-fi and communica- 
tions equipment. The purchase is 
called “the Initial step m Olympic’s 

• Collins Radio Co. lias opened a 
Seattle sales office, to sene Northwest 
area, at the White Hcnrv Stuart Bldg.. 
1318 Fourth Avc. C. L. Pfeiffer is 
office manager. 



Movable Computer 

Model LGP-30. lias magnetic drum' storage 
capacity of 4.0% 31-bit words, with access 
time (if 17 milliseconds maximum. The 

from 115 v.. 60 cps. |»owcr, and requires no 
air conditioning or special installation. 
Price is S29.800. Librascopc, Inc.. Glendale, 
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► Who’s Scared of Tacan?— Narco re- 
ports that an “upsurge in orders” for 
its DME equipment has created a 60- 
day delivery backlog. Narco, which 
recently delivered its 230th DME, has 
put its entire production force on a 
six-day week, while its test department 
has jumped from a 40 to 60-hour week 
to step up output. 

► Collins Integrated Package— Collins 
Radio Co. is developing a new in- 
tegrated CNI (communication-naviga- 
tion-identification) package for the 
McDonnell F4H. The new CNI pack- 
age, which employs modularized con- 
struction throughout, will include the 
basic elements of the ARC-52 UHF 
transceiver. ARA-25 UHF direction- 
finder, ARN-21 (XN-10) Tacan re- 
ceiver, and IFF. Several other airframe 
manufacturers, including Air Force 
suppliers, are reportedly interested in 
the Collins CNI package. 

► Neat Trick— Air Force has a require- 
ment for a new type of radio com- 
munications system which should not 
be susceptible to enemy detection or 
interference. Anybody got any ideas? 

► A1EE Meeting— "Electricity in Air- 
craft” will be the theme of the three- 
day Southwest district meeting of the 
American Institute of Electrical En- 
gineers, at the Baker Hotel, Dallas, 
Apr. 2-4. Among the 30 technical 
papers scheduled for delivery are the 
following: 

• “A New Solution to the Aircraft 
Boresighting Problem,” C. W. 
Clements, Convair. 

• “Integrated Electronic Systems for 
Aircraft," Robert Olson, Collins Radio 
Co. 

• "Integration of D.C. Power Supplies 
for Airborne Electronic Equipment,” 
J. M. Murphy and H. D. Stevens, 

• "An Automatic A. C. Generating 
System for Aircraft.” L. R. Oman, 
Boeing Airplane Co. 

► Volscan Tests Soon— Evaluation tests 
on a new production prototype of 
USAF’s Volscan retum-to-base com- 
puter are slated to begin around June 
at the Clinton County (Ohio) airport. 
The new unit, built by Crosley Div. 
of Avco, will have several innovations, 
including the ability to compute a re- 
duced-radius tum-on path for prop- 
driven aircraft, with a wider radius 
turn-on farther out for jets. Unit will 
also give automatic warning of possi- 
ble altitude conflict between aircraft, 
with indicating lights to show the speed 
of each aircraft under control. 


THERE IS NO SUBSTITUTE FOR 



BY FAR IN HELICOPTER 
ENGINES IS 




Each year since 1939, at least 4 
out of every 5 helicopters under 
400 h.p. have been powered by 
Franklin engines. Probably 75% 
of all helicopters flying today, re- 
gardless of horsepower, are Frank- 
Jin-powered. 

Why this preference? Because 
no other engine can match the 
record of Franklins for reliability 
in helicopter installations, com- 
bined with low operational and 
maintenance costs. Specify Frank- 
lin power in your next helicopter 
under 400 h.p. 


AIRCOOLED MOTORS, INC., SYRACUSE, N. Y 
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THIS IS 



GROUND SUPPORT ! 



I N ACTIVE USE WITH U.S. AIR FORCE, N AVV AND MARI NE UN ITS . Other models of single and 

multi-purpose ground support equipment are available with any combinations of . .AC and 
DC power . . . high pressure air, hydraulics, and low pressure air refrigeration and heating, 

CONSOLIDATED'S resourcefulness in solving the most challenging problems in the design 
and manufacture of ground support equipment attests to its ability to develop specialized units 
to fit your individual needs. 



CONSOL! DATED 


CONSOLIDATED D 
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NEW AVIONIC 
PRODUCTS 


Components & Devices 

• Voltage regulator tubes, miniature 
and subminiature, fixed and adjustable 
corona types, for stabilizing voltages 
from 300 to 30,000 volts at currents 
below several milliamperes, are avail- 
able with voltage tolerances of plus or 
minus \%, when required. Tubes are 
designed for operation between tem- 



peratures of — 55C and 75C. Regu- 
lated voltage value, of tubes operating 
below 4,000 volts changes about 1% 
through this' temperature range, while 
tubes operating above 4,000 volts have 
less change, manufacturer says. Anton 
Electronic Laboratories, Inc., 1226 
Flushing Ave., Brooklyn 37, N. Y. 

• Test jack for printed circuit boards 
measures only 4 in. dia. x 4 in. long. 
Device is made of brass, plated with 
gold over silver to provide low contact 



resistance and prevent silver migration 
in printed circuits. Grayhill Co., 561 
Hillgrove Ave., LaGrange, 111. 


• Precision single-turn potentiometer, 
designed to permit simplified external 
phasing of multi-section gangs of pots, 
is available in five different diameters, 
ranging from S in. to 3 in. Phasing is 
accomplished by loosening clamping 
nut, moving terminal board, then re- 
tightening. Bulletin 754295 gives full 
data. Clarostat Manufacturing Co., 
Inc., Dover, N. H. 

• Subminiature selenium rectifier, Type 
60-9267, for use with d.c. relay coils 
operated from a.c. is a full-wave recti- 
fier with center tap, permitting its use 


YOUR EXECUTIVE AIRCRAFT 
DESERVES THE BEST 



ENGINE OVERHAUL 

For aircraft engine overhaul service, Pratt & Whitney Aircraft’s 
Airport Department is "home” for many types of business aircraft. 
Like many of the nation’s leading companies, you can enjoy the 
advantages and reassurances that go with engine work performed 
at the factory. It can cost less, too, in the long run. 

PARTS REPAIR 

Certain types of engine parts repair, such as rebarreling cylinders 
or rematching crankcases, require factory facilities and factory 
methods that are available to you at the Airport Department. 
Complete equipment for all possible parts repair jobs— large or 
small— assures prompt dependable work. 

AIRFRAME OVERHAUL 

Expanded service hangar facilities can accommodate even the 
largest commercial aircraft. Service is prompt. Regular work in- 
cludes inspections, engine changes, radio and instrument repair, 
airframe repairs or modifications, and general aircraft maintenance. 


For further information 

on your particular requirement fly to, or write: 

PRATT & WHITNEY AIRCRAFT 

DIVISION OF UNITED AISCUAFT COSPOHATION 

AIRPORT DEPARTMENT 
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To explore the Heat Problem 
at supersonic speeds 


This rocket -powered research plane, the Air Force’s 
Bell X-2, is built to fly at high Mach speeds. 

As she tries for new speed records, tremendous heat 
caused by air friction will test her materials at tempera- 
tures higher than conventional materials can withstand. 
So her fuselage skin is made of “K” Monel age-hardenable 
nickel-copper alloy — wings of chromium-nickel stainless 
steel — to stay strong at high temperatures. 

The Bell X-2, like most high speed aircraft, relies on 
Inco Nickel and Inco Nickel Alloys for the unusual com- 


binations of heat resistance, corrosion resistance, strength 
and ductility so necessary to safe and satisfactory per- 
formance. The Curtiss-Wright throttle-controlled rocket 
engine which powers the Bell X-2 depends upon Nickel, 
too, as an alloying clement in many of its critical parts. 

Perhaps one of the Inco Nickel Alloys can solve a metal 
problem for you, too. Inco’s Technical Service Section is 
ready to help you investigate. Why not outline your prob- 
lem for their study? 

THE INTERNATIONAL NICKEL COMPANY, INC. 

67 Wall Street New York 5. N. Y. 


/Uffv Nickel Alloys 

are marketed under the following trademarks: 


' • NI.MOMC Alloy* 


Inconel 


Where Inco Nickel Alloys are used in jet aircraft 

Inconel "X" Nimonic alloys Inconel “W" 


Insulating blankets 

Incoloy "T" Monel 




Transition secUons Lock w 



as a full-wave rectifier or as a half-wave 
and back-wave rectifier combination. 
Unit is rated for 66 v. maximum a.c. 
input, delivers 22 ma. d.c. as full-wave 
rectifier, and operates over temperature 
range of — 50C to 100C. Device 
measures only 0.38 in. dia. x 0.38 long, 
and comes with pigtail leads. Bulletin 
SR-124 gives application data. Inter- 
national Rectifier Corp., El Segundo, 
Calif. 

• Axial-lead silicon rectifier, suitable 
for installation on printed circuit 
boards, is now available with peak in- 
verse voltage ratings to 600 v., and 
maximum average forward currents to 



500 ma. at 100C. Unit occupies less 
than J cu. in. volume. Bulletin TE- 
1335 gives application data. Transition 
Electronic Corp., Melrose 76, Mass. 

• Delay lines, specifically designed for 
use with printed circuit boards, are 
available to customer’s requirements in 
small rectangular or tubular housings, 
with leads brought out at any angle or 
in any position. Units arc moisture 
and fungus resistant and can be oper- 
ated at temperatures of — 55C to 125C. 
Manufacturer's catalog describes delay 
lines available as standard or custom- 
built units. ESC Corp., 534 Bergen 
Blvd., Palisades Park, N. J. 

• Hydrogen thyratron. Type PL-161, 
for pulse modulator use. is 25% smaller 
than its predecessor. Peak plate volt- 
age is 16 kv., peak plate current is 325 
amp. New tube measures 6V in. high. 
24 in. dia. Penta Laboratories, Inc., 
Santa Barbara, Calif. 

• Angular mil/nautical mile counter, 
Model 1864, contains four digital 





Half a billion tubes used by UAP, represents a stag- 
gering number of safe flying hours. UAP tubular- 
type coolers built in 1929, are still giving every day 
service on reciprocating aircraft engines. 

Today, all types of aircraft are depending on the 
proper cooling of lubricating oils passing through 
these lubes which are wrapped up in heat exchanger 
envelopes of UAP development and design. You 
get dependable performance, less weight, smaller 
envelopes when you choose UAP cooling packages 
. . . liquid-to-liquid, air-to-liquid, air-to-air. 
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GUIDED MISSILE ENGINEERS 
AND SCIENTISTS: 

THE SM-64 NAVA HO 

INTERCONTINENTAL GUIDED MISSILE 
is today’s great area of opportunity. 


This major national project is itself the sum of 
over 100 individual projects, each tremendously 
interesting, each rich with opportunity for truly 
satisfying and stimulating work. 

North American’s Missile Development Engi- 
neering offers you a career in the most advanced 
state of missile design— the SM-64 NAVAHO Inter- 
continental Guided Missile. In this program North 
American has prime weapons system responsibility 
throughout all phases of research, development, 
design and manufacture. You are offered long-term 
security, plus experience in and contact with a 
broad variety of advanced fields. 

Contact North American's Missile Development 
Engineering today. 


Immediate Openings For: 
AERODYNAMICISTS 
AEROTHERMODYNAMICISTS 
DRAFTSMEN 
AIR FRAME DESIGNERS 
MECHANICAL & ELECTRICAL DESIGNERS 
INSTRUMENTATION ENGINEERS 
ENGINE SYSTEMS ENGINEERS 
STRESS & STRUCTURES ENGINEERS 
RELIABILITY ENGINEERS 
STANDARDS ENGINEERS 
HYDRAULIC, PNEUMATIC 
& SERVO ENGINEERS 


Write: 

Mr. D. S. Grant, Engineering Personnel Office 
Dept. 91-20 AW, 12214 Lakewood Boulevard 
Downey, California. 


NORTH AMERICAN AVIATION, INC 



drums which provide 10 counts for 
each revolution of the input shaft, up 
to a count of 6,399 after which unit 
returns to zero. The counter is re- 
versible at any point in its cycle, and 
can be operated at 1,800 rpm. 

Lab Power Supplies 

• Microwave tube power source, with 
isolation from ground on both sides 
of high voltage circuit, has continu- 
ously variable output of 0 to 7,500 volts 
at 500 ma. Larger capacity units of 
similar design are available up to 50 kv. 
Unit operates from 230 v., three-phase, 
60 cps. source. Levinthal Electronic 
Products, Inc., 2727 Fair Oaks Ave., 
Redwood City, Calif. 

• Portable high voltage. Models 207, 
208 and 209, can provide up to 30 kv. 
at 5 ma. continuous, or 7 ma. below 
25 kv. Output voltage is continuously 



gle phase. Beta Electric Corp., 333 E. 
103 St., New York 20, N. Y. 

• Precision frequency, Type 120A, pro- 
vides 60 cycle power whose frequency is 
maintained to within 0.01 % over tem- 
perature range of 0 to 75C. Unit pro- 
vides continuously adjustable output of 
0 to 135 v., and operates from 115 v., 
50 to 400 cps. external power. A-V 
Manufacturing Corp., Field Engineer- 
ing Div., 100 Indiana Av., N.W., 
Washington 1, D. C. 

• Power supply, 14/28 v. d.c., regu- 
lated, is capable of supplying 200/100 
amp., reportedly holds output voltage 



High Temperature Brazing Cuts Joining Time and Costs 


Nicrobraz and our dry hydrogen fur- 
naces made possible the brazing of this 
diffuser casing assembly in one opera- 
tion, with no distortion or oxidation. 
If you must join (or harden, or anneal) 
stainless steel, then our three stainless 
processing plants can help you to 
perform experimental and production 


Nicrobraz, a WaU Colmonoy product, 
produces brazed joints in stainless steel 
assemblies that equal the parent metal 
in tensile strength at 2000° F„ and 
are corrosion and oxidation resistant. 
Available as powder, rod, shim stock, 
paste, and wire. Write for the Nicrobraz 
brochure. It covers both the alloy and 
the facilities available. 


STAINLESS PROCESSING DIVISION 

WALL COLMONOY CORPORATION 




Join the engineers who first applied the new area rule concept to 
aircraft design. Positions open for wing and fuselage designers, 
hydraulic engineers, stress analysts, flight test engineers, aerodynami- 


GRUMMAN AIRCRAFT ENGINEERING CORPORATION 


Designers and builders of supersonic FIIF-I Tiger (above), transonic F9F-8 
Cougar, Albatross amphibian. S2F sub-killer. 
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but slightly better than, cables 
made of standard stainless steel. 


GOOD THERMAL CHARACTERISTICS... 

The thermal expansion character- 



for the aircraft industry . Write today to Deti 

w ° Automotive and Aircraft Division 

£r AMERICAN CHAIN & CABLE 


2216 So. Garfield Ave.. Los Angeles 22 • Bridgeport 2, Cc 


'.roil office 



constant from no load to full load 
Rapid Electric Co., 2881 Middletown 


30 v. d.c., with ripple held to 1% at 
maximum rated load current of 10 amp. 
Model KM81 operates from 115 v. a.c., 
60 cps., single phase input. Opad Elec- 
tric Co., 69 Murray St., New York 7, 


Computers & 
Data Processing 


• Geda analog computer, Model A14, 



precision electronic resolvers, stabilized 
electronic map readers for functions of 
two variables, and variable delay trans- 
port-lag simulators. Built-in problem 
analyzer checks wiring and accuracy of 
coefficients both during and after com- 
puter is set up, manufacturer says. 
Goodyear Aircraft Corp., Sales Dept., 
Akron 15, Ohio. 
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AVIATION 


ALL AMERICAN SAFETY BARRIERS 

will provide 

safer jet aircraft operation 





Launching ideas 

into reality 

. . . bold, imaginative ideas that work, 
that became real serviceable aircraft — the CF-100, 
the Jetliner and now nearing production, 
the new secret supersonic interceptor — all this 

in the short dramatic period of ten years. 

The research, engineering and production 
resources of Avro Aircraft form the nucleus of 
Canada’s newest industrial facility that has proved 
it has successfully met the exacting time schedule 
of the Jet Age and is now at work meeting, with reality, 
the supersonic demands of tomorrow. 



AVRO A /R CRAFT L/M/TFD 
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MESSAGE TO AMERICAN INDUSTRY 
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SERIES 


After the Great Ford Foundation Gift . . . 

What Still Remains To Be Done 
To Provide Decent Faculty Pay 


The Ford Foundation’s gift of a half bil- 
lion dollars to our privately supported col- 
leges, medical schools and hospitals, now 
being distributed, is magnificent. But it 
will be much more magnificent if it in- 
spires completion of the job to which it 
gives a lift. So far as the colleges and uni- 
versities are concerned, this job is prima- 
rily to rescue their faculty members from 
being second-class citizens economically. 

Even in a period when we have become ac- 
customed to astronomical financial figures, a 
half billion dollars remains an eye-popping 
gift. In fact, it is so imposing that a good many 
people who don’t read the fine print are apt to 
conclude that it must just about solve the finan- 
cial problem to which it is addressed. 

Goes Only a Small Way 

However, we have allowed college professors 
to fall so far behind the parade financially that 
the share of the Ford half billion dollar gift 
going directly to the improvement of faculty 
salaries ($210 million) will go only a small 
way financially toward doing what is necessary 
to provide adequate salaries. 

Completion of this job for our privately 
supported colleges and universities calls 

1. An increase in faculty salaries at least 
five times as great as that made possible by 


the Ford gift merely to restore salaries to 
their 1939 purchasing power level and an 
increase fifteen times as great to provide 
adequate salaries today. 

2. Some difficult and courageous deci- 
sions by the heads of the colleges and uni- 
versities in apportioning the grants re- 
ceived by them. 

Terms of Gifts to Colleges 

The $210 million of the Ford Foundation 
gift going specifically to improve faculty sala- 
ries is being distributed on the following basis: 
Each of 615 privately supported, regionally ac- 
credited liberal arts and science colleges and 
universities receives a gift about equivalent to 
its last year’s teaching payroll. For ten years 
only the income from these gifts is to be devoted 
to raising faculty salaries. After that all the 
money can be spent in any way the institutions 
receiving it see fit. There is no requirement that 
universities having other than liberal arts and 
science schools limit use of the gifts to improv- 
ing salaries in these schools alone. They can 
spread it right through all their faculties if they 
wish. 

In addition to the gift of $210 million 
specifically directed to increasing faculty 
salaries, another gift of $50 million goes to a 
group of 126 institutions selected for spe- 
cially noteworthy leadership in improving 


What's Happened to College Faculty Salaries* 

INDEX (1940=100) 



the status and pay of teachers. For these 
schools the individual gifts add about 50% 
more to the amounts coming from the $210 
million fund. They can be used to improve 
faculty salaries if the institutions choose to 
do so, but this is not required by the terms of 
these gifts. 

The $210 million plus the $50 million should 
yield an income of $10-$13 million a year. Even 
if all this is used to raise salaries, it will be 
only a small step, however worthy, toward the 
$200 million per year the colleges need to meet 
their salary requirements adequately. 


The Ford gift will turn the indicator of fac- 
ulty salaries, which now' lies far below the gen- 
eral salary trend, upward a few points. And it 
will do this in some places where salaries are 
below the wretched average shown by the chart. 

But the Crucial Test Remains 

College and university administrators will 
have the opportunity to extend further the proc- 
ess of getting the help provided by the Ford 
Foundation gifts where it is most needed. In 
general, this will mean giving it to senior fac- 
ulty members, in order to hold experienced 
teachers and make college teaching attractive 
as a career. But to make such a division in many 
schools will take extraordinary fortitude. 

The crucial test of the success of the enter- 
prise of the Ford Foundation in raising faculty 
salaries will lie in whether it prompts the rest 
of us — college alumni, individuals, business 
firms and legislators alike — to see that it is a 
great beginning, not a signal for a recess. 

Even with the Ford gifts providing $10- 
13 million a year, our privately supported 
colleges and universities must have an in- 
crease of about $190 million a year to 
provide decent faculty salaries. 

This is a job far beyond the capacity of 
the Ford Foundation, imposing though 
that is. It is a job far beyond the capacities 
of a few hundred large corporations and a 
few thousand wealthy individuals. If it is 
to be done, it is a job at which all of us 
must work with a will. 


Helps Some Who Need It Most 

In focussing its gift to improve faculty sala- 
ries in privately supported liberal arts and sci- 
ence colleges, the Ford Foundation aims at least 
part of the help at the spot where it is most des- 
perately needed. Numerous surveys have indi- 
cated that the most poorly paid of all college 
and university faculty members are those in 
small, privately endowed liberal arts colleges. 

But the overshadowing fact is that the 
teachers in our colleges and universities as 
a whole are badly underpaid. Just how badly 
is indicated by the chart above which first ap- 
peared in an earlier editorial. (Figures later 
than those for 1954 are not available.) 


T his message is one of a series prepared by the 
McGraw-Hill Department of Economics to help 
increase public knowledge and understanding 
of important nationwide developments that are 
of particular concern to the business and pro- 
fessional community served by our industrial 
and technical publications. 

Permission is freely extended to newspapers, 
groups or individuals to quote or reprint all or 
parts of the text. 

PRESIDENT 

McGRAW-HILL PUBLISHING COMPANY, INC. 


**«*»* 
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ACTUAL SIZE 


New 20 KVA hydraulic 
constant speed drive 
...weighs only 35 lbs 

More and more, equipment on today's aircraft requires constant 
frequency electric power for optimum performance. To provide 
more reliable a-c power, General Electric has developed a new 20 
KVA hydraulic constant speed drive with a weight of only 35 
pounds. This 8000-rpm drive delivers a full 32 hp over an input 
speed range of 3900 to 7500 rpm. Steady state speed control of 
— 1 % is provided by a built-in mechanical governor and speed 
control to ±1/10% can be obtained with an additional trimming 
device. Automatic paralleling can also be provided for two or 

The compact, lightweight design of this 20 KVA drive permits 
pad mounting (with generator attached) on modern jet engines 
in most airframe applications. 

This new 20 KVA drive has the same service-proven ball piston 
design as the General Electric 9 KVA drive now operating suc- 
cessfully on the Douglas A4D Skyhawk, currently in production 
for the U.S. Navy. 

FOR FURTHER INFORMATION on how a G-E hydraulic constant 
speed drive can fit the electric requirements of your aircraft, 
contact your General Electric Aviation and Defense Industries 
Sales Office. Send coupon below for bulletins on G-E constant 
speed drives. 

Progress Is Our Most Important Product 

GENERAL 0 ELECTRIC 



GEA-5979 G-E Hydraulic Constant Speed Drives 
GET-2480 Theory of Operation 




AIR TRANSPORT 


Passenger Copters Favored for Chicago 


CAB examiner’s report picks Helicopter Air Service, 
advises denying fixed-wing carrier’s application. 


Washington-A metropolitan passen- 
ger helicopter service has been recom- 
mended for Chicago by a Civil Aero- 
nautics Board examiner. Helicopter Air 
Service is his choice to operate the 
nation’s third passenger helicopter air- 

In his report. Examiner Joseph L. 
Fitzmauricc favors renewal of Helicop- 
ter Air Service's certificate for five 
years. The new certificate would allow 
HAS to carry passengers, cargo and mail 
between Midway Airport and O’Hare 
Field, and between the two airports and 
the Loop in downtown Chicago. 

Exemption authority for HAS to oper- 
ate between any points within a 75 
mile radius of O'Hare Field is also 
recommended. The northern boundary 
of the 75 mile radius could not go 
beyond Racine, Wise. 

At the same time, Fitzmauricc ad- 
vised the Board to deny an application 
of Midway Airlines to operate a local 
air service in the Chicago area with 
fixed-wing aircraft. The report was is- 
sued in the Chicago Area Service Case. 
First Downtown Service 

If the CAB follows its examiner's 
recommendations, HAS will be author- 
ized to operate the first downtown /heli- 
copter service with its proposed shuttle 
between the Loop and the airports. Los 
Angeles Airways and New York Air- 
ways operate in the metropolitan areas 
of major cities, but neither flies directly 
to a downtown heliport. 

The new sendee would also answer 
the increasing need for efficient trans- 
portation between the two airports for 


passengers changing flights at Chicago. 
The airlines began switching a part of 
their operations to O'Hare several 
months ago, and a substantial number 
of schedules now operate out of the 
new commercial airport. 

In giving the airlines the authority 
to serve Chicago through O'Harc as w r cll 
as Midway, the CAB has specified that 
both airports can’t be served on the 
same flight, leaving passengers traveling 
between them at the mercy of ground 
transportation and city traffic. 

Need for Service 

Fitzmauricc says that the failure to 
renew HAS with added authority to 
earn' passengers would be a step back- 
ward. He feels that passenger authority 
will permit additional experience with 
larger equipment, test the practicality of 
short haul helicopter sendee and "aug- 
ment the technical and economic prog- 

There is a need for improved trans- 
portation service between the airports 
and downtown Chicago, the report said, 
and air service is the only means of ac- 
complishing it. Midway is about 10 
miles and O’Hare 19 miles from the 
Chicago Loop, and ground transporta- 
tion through heavily congested areas 
takes 45 minutes to either airport. 

The examiner thinks that a Loop- 
airport helicopter sendee would be the 
best test yet provided to judge the eco- 
nomic feasibility of the helicopter as a 
transport vehicle. Sendee into down- 
town Chicago would be the first opera- 
tion of this type sendng a highly con- 
centrated potential. 


The City of Chicago will provide 
facilities for helicopter service at Mid- 
way and O'Hare and it has a project 
uncler way to establish a heliport near 
the central business district. 

For a suburban sendee in the Chicago 
area, HAS has proposed four routes 
radiating from Midway Airport to Ra- 
cine, Wise., to Kankakee, 111., to Michi- 
gan Cits', Ind., and also to De Kalb, 
111 . 

The routes would be a later phase of 
the carrier's development program and 
probablv wouldn't be sensed before 195S 
or 1959'. 

F’itzmauricc feels that certificate au- 
thority for the suburban sendee would 
give a degree of permanency to the serv- 
ice not warranted because of a lack of 
evidence of the need for it thus far. He 
recommends a temporary exemption and 
a flexible area-type authority which will 
give the carrier a chance to accommo- 
date its services to seasonal shifts and 
changes in traffic patterns. 

Sikorsky S-55 or S-58 

The first phase of Helicopter Air 
Sendee’s new operation would be the 
triangular shuttle between the airports 
and downtown Chicago. The carrier 
plans to use Sikorsky S-55 or S-58 heli- 
copters in the proposed service. New 
York Airways and Los Angeles Ainvays 
both use the S-55 in their passenger 
operations, and New York Airways has 
ordered seven of the larger S-58s for de- 
livery this year. 

Midway Airlines proposed a passenger 
and freight service with fixed-wing air- 
craft. The Midway operation would be- 
gin with a shuttle between Midway and 
O'Hare, and would be expanded to 
sene points in the Chicago area. The 
carrier would use Cessna 195 and 
de Havilland Dove equipment. Midway 
has operated an air taxi service in the 
Chicago metropolitan area for five years. 

In favoring a helicopter service over 
a fixed-wing operation, the examiner 
points out that operation of helicopters 
between the airports wouldn't raise any 
congestion problems while an added 
fixed-wing service would aggravate an al- 
ready serious problem. 

The report points out that the Post 
Office Department, the Defense De- 
partment and the Federal Civil Defense 
Administration support continuation of 
helicopter services in the Chicago area. 
The Post Office Department has been 
disappointed about the high cost of 
carrying the mail by rotary-wing aircraft, 
but it believes that eventually heli- 


New York’s Heliport Controversy 

New York City's heliport controversy (AW Feb. 6, p. 107) was aired last week 
before a committee of citv engineers headed by Deputy Mayor John J. Theobald. 

Testifying at the closed session were Port of New York Authority Director 

Marine and Aviatioif Vincent O'Connor, who' wants a rooftop heliport combined 
with a freight terminal; helicopter builder Igor Sikorsky, representatives of New 
York Ainvays, the Civil Aeronautics Administration and the Air Transport Asso- 
ciation. 

Sikorsky, New York Airways, the CAA and ATA all have previously expressed 
approval of the Port Authority’s plan. CAA recently endorsed it officially and 

The committee will leport to New York’s Board of Estimate, who then may 
finally take action on a hassle that has delayed constnrction of the badly-needed 
facility for more than two years. 
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Limits on Civil Transportation 
Of Military Detailed by Defense 


copters will benefit the mail sen'icc. 

The Defense Department favors ex- 
pansion of helicopter sendees because of 
the valuable operations and mainte- 
nance experience they develop. 

The examiner referred to the 1954 
Civil Air Policy Statement in support of 
helicopter operations. He points out 
the group found that exacting.service in 
scheduled commercial operations de- 
velops new economies and techniques 
for military use. 

Helicopter Air Sendee has carried 
mail in the Chicago area since mid- 
1949. The present system, certificated 
for an experimental five year period, in- 
cludes a shuttle between Midway and 
the Chicago Post Office and suburban 
routes to Waukegan, Elgin and Joliet, 
111., Gary, Ind. and other points. The 
Chicago Area Sendee Case revolves 
around the HAS application for re- 
newal of its certificate. 

The CAB has authorized temporary 
passenger operations at Los Angeles 
and New York. The authority of Los 
Angeles Airways comes up for renewal 
next September and New York Airways’ 
authority expires in March of 1957. 

Subsidy for the helicopter experiment 
has been about S2.6 million annually 
for the past two fiscal years. It is esti- 
mated at about $2.8 million in Fiscal 
1957 and Fiscal 1958. 

Helicopter Air Sendee's subsidy has 
declined slightly from $432,000 in Fis- 
cal 1954 to $421,000 in the current 
fiscal vear. Subsidy for Los Angeles 
Ainvays has risen from $684,000 in 
1954 to $952,000 this year, and New 
York Airwavs* subsidy has fallen off 
slightly from $1,458,000 in 1954 to an 
estimated SI, 44 1,000 in the current 
fiscal year. 

New Message Code 
Used by Airlines 

U. S. domestic and international 
scheduled airlines are to begin use of a 
new air rescn'ations interline message 
procedure (AIRIMP) this week. 

AIRIMP, which has a complete 
grammar and vocabulary of its own, 
packs all possible rescn'ations messages 
into 99 short abbreviations. The older 
Universal Interline Reservations Code 
which it replaces had 340 code words. 

The latest procedures were devel- 
oped last year by a joint panel of reser- 
vations and communications experts of 
the Air Traffic Conference of the Air 
Transport Assn, and the International 
Air Transport Assn. Traffic conferences 
of both organizations agreed to make 
the procedure universally effective on 
Apr. 1, but AIRIMP actually will be 
used one month earlier to help speed 
handling of heavy Easter holiday book- 
ings. 


Washington— Load limits and sen’-, 
ice standards for transportation of mili- 
tary personnel in commercial aircraft 
have been established by the Depart- 
ment of Defense. 

The new policy directive sets up de- 
tailed standards of sendee for airlines 
carrying military personnel in civil air 
movements (CAM). Defense also has 
published a table of maximum loads for 
various types of aircraft used by the car- 
riers for CAM traffic (box, below). 

Defense said it prescribed load limits 
to prevent overloading and to avoid the 
necessity of carriers refusing part of a 
load at departure time because it has 
overbid the capacity of its aircraft. 

The load limits arc also designed to 
prevent "hedge-hopping” flights which 
make frequent fueling stops because of 
heavy loads and put the loaded aircraft 
through critical landing and takeoff 
zones several times on one flight. 

The CAM load limitations arc based 
on an average of 66 lb. of luggage and 
a 160 lb. weight per passenger. Extra 
crews carried by the airlines must be 
included in the passenger limitation. 
When baggage weight is materially re- 
duced, the number of passengers can be 
increased up to 50% of the difference 
between actual and allowed weights. 

Airlines carrying military personnel 
must furnish upholstered reclining 
seats with removable sanitary headrest 
covers. They are also supposed to fur- 
nish blankets and pillows on long 
flights. A flight attendant is supposed 
to be assigned to each flight. 

The policy directive requires that the 
airlines serve hot meals in the morning 
and evening and a box lunch at noon. 
The meals arc supposed to be "fresh, 
tasty and adequate in quantity.” Break- 
fast is supposed to be served between 
0700 and 0800 hours, lunch between 
1200 and 1300 hours and dinner be-' 
tween 1 700 and 1 S00 hours. Local time 
at the origin point governs the first 
meal period. 

Defense doesn’t want carriers to fur- 


nish monetary allowance instead of 
meals, and specifics that meals the air- 
lines are responsible for must be fur- 
nished at their expense. 

In the case of interruption of service 
on the airlines, they must provide alter- 
nate transportation at their own expense 
and in lieu of a refund. In such cases, 
the carriers have to pay for reasonable 
food and lodging during delays unless 
military authorities volunteer to pay. 

Alternate transportation is supposed 
to be provided in similar equipment if 
possible. If it is not available within 
six hours, other air or surface transporta- 
tion should be provided under the terms 
of the directive. Sleeping-car accommo- 
dations arc specified if the delay means 
passengers will make an unplanned trip 
between midnight and 6:00 a.m. 

If a carrier has to delay or cancel de- 
parture of a contracted CAM for a rea- 
son other than weather, military order 
or other conditions beyond its control, 
it has the same responsibilities specified 
for delays en route. 

Baggage and military impedimenta 
can be carried without weight allow- 
ances as long as they stay under maxi- 
mum aircraft load limits. Loading and 
unloading of baggage is a responsibility 
of the carrier, except that where normal 
baggage facilities aren’t available, pas- 
sengers can carry it to and from the 

The carrier is supposed to notify the 
transportation officer of time and posi- 
tion of departure so passengers can ar- 
rive at the airport an hour before flight 
time. 

Airworthiness of aircraft, crew profi- 
ciency and operating standards arc left 
to the regulations of the Civil Aeronau- 
tics Board and the Civil Aeronautics 
Administration. Transportation officers 
are not supposed to inspect aircraft for 
safety and airworthiness, except to point 
out any obvious deficiency. 

Defense prefers that the airlines use 
pressurized equipment in operating 
CAMS, other factors being equal. 


CAM Load Limits 


DCM oi C-47. . 

C46 

Coiivgir 290 
Convair M0 
DC-9 or C 54 . 
1)06 

ConstelLtiou 
DC-7 


15.000 

18.000 

19.000 

14.000 
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DISCOVER A NEW HIGH IN AIR TRAVEL 




Created by Lockheed 
especially for TWA f 
Powered by 

Turbo- com pound engines ! 

Interior by Henry Dreyfusst 
world - famous designer ! 


See for yourself why experienced air travel- 
ers are saying TWA’s new Super-G Constel- 
lations are the finest planes in the skies. 

As you stroll through the spacious cabins, 
you’l 1 see wide, roomy, soft, lean-back chairs ; 
glare-free windows, rich wood-paneled inte- 
riors . . . much, much more. Special sound- 
proofing quiets the four mighty engines to a 
reassuring hum. And service is beyond com- 
pare. Mealtime finds you lingering over a 

enjoy delicious snacks or delectable canapes 
from TWA’s galley. It’s all yours at no 

Plan to enjoy this luxury on your next 
trip. Fly TWA’s Super-G Constellations non- 
stop coast to coast, non-stop between major 
U.S. cities, and now non-stop to Europe. 
For immediate reservations, see your TWA 
travel agent or call TWA, Trans World 
Airlines. 


fly TWA 

TRANS WORLD AIRLINES 
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Douglas Announces New DC-8 Design 


Douglas DC-8 Specifications 


DATA APPLICABLE TO A 




Overall Haight 

Wing S.eupbecb 0 55V, Chord 
Landing Gear Type (Swivel Cutter) 
Turning Radiut (for wing lip clearance) 
Lower Cargo Compartment, (5) 

Total Volume Both Compartment, 


•DATA APPLICABLE TO SPECIFIC MODELS LISTED 


lign Zero fuel Weight 
I Capacity 
I Capacity 

.aclt. Payload (Space Lit 


265.000 

250.000 

1 89.000 


Clan 
JT4A-3 ' 
(1-75) ' 
265,000 

265.000 

189.000 
1 1 8,265 
123,532 

165.000 


•JT4A-3 

*(J-75) 

287,500 

287.500 

190.500 
120,737 
128,862 
167,550 


4,400 ' 

1 7,600 1 7,600 *1 ,61 5 

34,280 34,280 35,930 


287.500 

190.500 
115,877 


1 40,500 
21,615 
35,930 


6,500 16,680 17,180 16,800 


el Flight Speed Ma> Cruiie Thrutt 
.) at 30,000 It, at 220,000 lb* MPH 
T A S. 

j) at 30,000 It., at 200,000 lbs MPH 


8,640 

6,630 

2,650 


9,000 

6,690 

3,280 


37,910 

14,150 

3,790 


7,910 37,910 

4,150 14,150 

4,330 4,670 

1.34 1.27 

2,960 3,190 



Douglas Aircraft Co.’s new DC-8 
(AW Feb. 20, p. 30), which supplants 
earlier paper designs of the jet transport, 
will be offered in both domestic and ex- 
tended-range intercontinental versions. 

Both versions will have the same di- 
mensions— 148 ft. 10-in. fuselage, 139 
ft.-9 in. wingspan and 42 ft.-4 in. clear- 
ance height. 

The intercontinental version will dif- 
fer from the domestic only in the struc- 
tural modifications necessary for its 
added fuel capacity (21.615 gals, for the 
intercontinental; 17,600 for the domes- 
tic). 

These include thicker skin and 
stringer material within the wing struc- 
ture, aft portion of the fuselage and 
horizontal stabilizer. The landing gear 
also is heavier. 

The domestic model, Douglas says, 
will gross 265,000 pounds maximum 
and carry up to 122 passengers in a first- 
class configuration with a range of 
4.030 miles. With Pratt & Whitncv 
J75 engines, a takeoff runway of 8,640 
ft. will be required. This increases to 
9,440 ft. if Pratt & Whitney fils arc 
used; 9,000 ft, with the Rolls-Royce 
Conway by-pass in the long-range 

The extended-range version will be 
able to carry as many as 132 passengers 
in a mixed first-class’ and tourist config- 
uration, according to Douglas. All- 
tourist cabins will accommodate up to 
144 passengers. Operating range will be 
up to 4,810 miles with the Rolls-Rovce 
Conway. 

A Douglas spokesman said the latest 
DC-8 specifications were the result of 
six months of negotiations with airline 
customers. 


ALPA Safety Forum 
Slated Next Month 

The Fourth Annual Air Safety Forum 
sponsored by the Air Line Pilots Assn, 
is to be held in Chicago on Mar. 6. 7 
and 8 at the Hotel Shoreland. 

The program for the three-dav session 
stresses the need for better air traffic 
control to minimize the mid-air colli- 
sion hazard, the need for further airport 
development, and other operational 
problems with which the airline pilots 
arc concerned in their responsibility for 
safe operation of the nation's airline 
fleet. Two panel sessions are scheduled. 


one on air traffic control, present and 
future, and one on airport safety. 

Charles J. Lowen, Administrator of 
Civil Aeronautics, will address the safety 
experts and aviation specialists. 

The Safety Forum has had three 
broad general purposes since the first 
meeting was held in 1953: 

• To insure study of vital projects. 

• To analyze what has been accom- 
plished in the field of air safety and 
what must be done to maintain an ac- 
ceptable level of safety. 

• To provide an exchange of views be- 
tween pilot safety experts and top in- 
dustry and Government represen ta- 
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THE BIG STORY 


Less than two million days have passed since 
man’s first crude attempt to correlate his thinking 
and his knowledge with a new science of symbols and 
hieroglyphics. 

And communication in still one of our most unde- 
veloped sciences. 

Today, something of great importance is happen- 
ing at Martin in the technology of communication. 
It is a new method of harnessing and efficiently util- 
izing engineering mindpower for the solution of pre- 


viously impossible design and development problems. 

This new operational concept now holds the key 
to countless closed doors beyond which lie the “im- 
possible” achievements of tomorrow. 

Already the Martin concept is revising the calen- 
dar and the cost on top-rated projects in the most 
advanced areas of flight systems development. And 
the next frontier is space itself. 

It is a big story. 

Come to Martin if you are interested. 


M=K ~M~ M MSB 
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CAB Insists IATA 
Stop Race on Fares 

Washington— The Civil Aeronautics 
Board has compromised on its disap- 
proval of international fare increases, 
but it stdl insists that international air- 
lines make their fares more realistic. 

The Board has approved an Inter- 
national Air Transport Assn. 10% in- 
crease in first class fares on most 
overseas routes until Sept, 30. At the 
same time CAB moved its approval 
of tourist fares back from Dec. 31 to 
Sept. 30. 

The original CAB action disapproving 
the fare increases caused widespread pro- 
tests from the airlines and various 
foreign governments. The new fares 
go into effect April 1 . 

Tlie Board said temporary approval 
doesn't indicate any change in its basic 
philosophy. It expressed concern over 
lack of seating standards for first class 
service, lack of realistic minimum seat- 
ing densities for tourist service and 
(he absence of charges for luxury serv- 
iccs. The CAB said it is opposed to 
the “giveaway race” which is inflating 
the costs of air service. 

In its decision, the Board outlined 
a number of steps it would like to have 
the airlines take. The recommenda- 
tions are directed primarily toward sen- 
|^„ on tl,e North Atlantic, but the 
CAB considers them applicable to the 
Pacific area too. 

First, the Board would like to see 
a separate charge established for sleeper- 
ette scats based on a percentage of the 
first class fare equal to two thirds of 
the loss in capacity caused bv con- 
version to sleeperette configuration. 

An increase in present charges for 
berths is recommended so that a berth 
would cost twice the sleeper seat charge. 

The CAB favors a realistic standard 
of minimum seating densities for all 
aircraft types in service. The Board 
would base the standards on densities 
used in domestic operations with ad- 
justments to cover only the difference 
in physical operating conditions on in- 
ternational routes. 

The 13oard also feels that basic fare 
levels should be revised in an effort 
to eliminate any subsidization of first 
class sen-ice with tourist revenue and 
reflect savings from application of rea- 
sonable maximum standards for the 
sen-ice to be supplied at basic fares. 

A warning was voiced that the CAB 
will not approve bevond Sept. 30 any 
resolutions which don’t reflect the 
principles it has described. The Board 
said it realized the difficulties involved 
m an open rate, but it believes a 
solution of the problem important 
enough that it is prepared to accept 
the consequences of an open rate 
situation. 



105 


AVIATION WEEK, Fcbru 


27, 1956 






• Last December , Continental Airlines ordered 12 Vickers Viscount 81 0-81,0 aircraft for delivery 
in 1958. Continental has since increased this order to 15 aircraft with an option for an additional Jive. 


tlie new turbo-prop 


MSCOUNT 810*840 


cruising speeds up to 400 miles per hour! 


The new Vickers Viscount 810-840 is designed to cruise 
up to 400 miles an hour at 20,000 feet. Yet it will be even 
more economical and profitable to operate than the famous 
Viscount 700 series, which has set new speed and traffic 
records for progressive airlines all over the world. 

The Viscount 810-840, with a capacity of up to 70 pas- 
sengers, will be the ideal aircraft for medium-haul, high- 
density routes. Its advantages include higher productivity 
because of higher speed; expanded seating capacity; 


greater economy through its advanced Rolls-Royce Dart 
R. Da. 7 and R. Da. 8 turbo-prop engines; and relatively 
low first cost. 

Behind the new Viscount 810-840 stands the great name 
of the Vickers Group— internationally famous as makers 
of aircraft, ships, industrial machinery and precision 
equipment. 

United States Representative: Christopher Clarkson, 

10 Rockefeller Plaza, New York 20, N. Y. 


VICKERS 


VICKERS-ARMSTRONGS (AIRCRAFT) LTD. 

Weybridge, England 
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Airline Traffic 

— Fourth Quarter 1955 



Passengers 

Revenue 

Passenge 

Miles 


U. S. Mai 
Ton-Miles 

Express 

Ton-Miles 


Revenue 

Ton-Miles 

Available 

Ton-MUcs 

DOMESTIC TRUNK 
RranifT 

Non lu-ast 

Tran. World 
United 

INTERNATIONAL 

ItrunifT 

Coloniul 

Delta 

National 

Northwtat 

Atlantic 

Punagra 

LOCAL SERVICE 

Itonanzu 

1 l/arl, ...... 

Trans Texas 

HAWAIIAN 

Hawaiian. 

CARGO LINES 

Slick 

Riddle 

HELICOPTER 

Los Angeles Airways 

Compiled by AVIATION WF 

1.826,292 

113.927 

628.911 

94.090 

160.566 

519.289 

1.648.448 

278.658 

292.511 

969.145 

1.212.888 

272.139 

30.117 

5.113 
1 1 .891 
43.999 
25.385 
22.532 

196.066 

57.237 

245.365 

33.269 

50.372 

18,093 

84,276 
28,251 
23,367 
41 .290 

81.701 

110,100 

68,050 

42,907 
64,079 
41 ,088 
46,275 

91,602 

41,203 

16,990 

4,526 

7,314 

1,587 

£K from Ai 

1,072,041 

155,013 

198.806 

23,217 

58.619 

822 ’,724 
188,475 
25.332 
194.959 

886 ! 161 
127,468 

20,793 
16,358 
2,464 
3,972 
13,342 
61 ,403 
14.244 
43,542 

27,381 

238,122 

167,498 

38I381 

127,653 

6.210 

4,630 

14,880 

17.986 

7,398 

12,969 

9,361 

8.280 

5 !233 

48,708 

10,114 

145 

line repor 

67.21 
59.83 

52 08 

57.14 
58 28 

57.94 
63 09 

56.10 
63 25 

45 40 

45.22 

52.76 

48.03 

62.78 

58.19 
65.31 

53.65 

55.81 

39.10 
29 61 
41.60 

34.78 
51 43 

51 .93 
43.70 
53.28 
39.92 

56.51 

47.10 

83.19 
76.90 

63 88 

25.10 

s to Civil 

5,180,739 

486.716 

47 | 078 
226.543 
909,533 
2,809.324 
946.518 

1,289^612 

3.527,092 

7.079,815 

787,319 

37,869 

109.620 

392 

2671836 

27,184 

3,399.481 

3,376.411 

3,853,069 

151.145 

2.836,133 

14,193 

56,229 

16 1638 
59,273 
25,133 
49,622 
27.837 

49 1 82(1 

14,449 

4,480 

45,980 

109,369 

32,015 

3,327 

10,580 

6,957 

eronautict 

3,298,763 

428,468 

797.527 

88 1 737 
816,219 
1 ,664,358 
222,317 
53,194 
787,090 
2,688,583 
3.843.899 
256,996 

1,275 

11.814 

57,110 

60,549 

7,242 

23,384 

42,231 

97 1 947 
53.773 
39.118 

20,-76 

6,790 

4,425 

3,894 

19,116,235 

921,193 

1,114,845 

354.191 

1,825,372 

4,102,391 

1,227,656 

2, 028^651 
7.027,149 

619J38 

697,611 

lo]784 

16,217 

203,140 

133 ^217 
1.959,339 

779,8-19 

6.173.896 

3.653,443 

9,613,136 

712.572 

134 ,781 

15.003 

15,628 

154,736 

25,177 

41 ^901 
15,996 

380,608 

2,040,120 

17,908.109 

16.911,277 

4,414,056 

1.492 

131,659.297 

21 .677 i 123 
2,370,902 
6,280,578 
25,453.716 
93,338.401 
21,598.212 
2.498,658 
23,455,838 
84,007,381 

13.838,834 

2,925,530 

2,210,877 

239.083 

4-49.155 

1,601,512 

1 ^645 ^975 
10,138,092 

3,780,962 

34,795,902 

25,320.701 

32,838.739 

5,076.720 

18,957.425 

5,215.206 

1,403,488 

669,987 

434,382 

1,254,172 

1 .481 !l37 
1 .725,585 
1,045,042 

' 776 ! 936 
1,305,002 

' 797^964 

1,513,252 
441 ,267 

22! 824. 684 
18,032.067 
4,446,071 

22,627 

19,705 

6,957 

62.08 

45.07 

58 . 90 
57.86 

59.24 
56.-45 
53.69 

64.88 

49.27 
38 92 

51.53 

65.89 

54.25 
61.34 

52.60 
63 24 

45.29 

27.01 
57 3 4 

51 21 
42 44 

51.91 

61.17 

75.10 

89.68 

41.72 
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NEW DEVELOPMENTS 

IN 

SUPERSONIC AIRCRAFT 

CREATE 


MANY ENGINEERING 
OPPORTUNITIES 


In Flutter, Vibration, Elei 
a Wide Range of Other Spi 


New developments in supersonic 
aircraft present many vital prob- 
lems. Problems in high speed re- 
search, design and test in vibration, 
flutter, electronics, aerodynamics 
and many other fields are just a few 
you can help us solve. 


lating and trying to solve 
elastic problems. 

Opportunities in our other 
neering departments offer 
wide scope for yourtalents at 
American. Enjoy the individi 
and team spirit we offer. Wor 
engineers who respect your 
ions and professional status. Check 
over our list of openings below and 
get in touch with us. It will be well 
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NORTH AMERICAN AVIATION, INC. 



i fillp 


CAB Orders 





Shortlines 
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DC-6A aircraft" to Riddle Airlines. Postmaster General’s petition to amend Aviation Organization. 
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beverages or 100 cigars can make an 
oral declaration if he has been out of 
the country 48 hours. This category 
covers 75% of returning residents, ac- 
cording to PAA. 

► Phoenix will get local airways traffic 
control when a planned city-federal 
project at Sky Harbor Airport is com- 

► Riddle Airlines started air express 
service this month under authority 
granted last November in the North- 
South air-freight case. 

► Sabcna, the Belgian airline, has de- 
cided to buy another Boeing 707 Inter- 
continental jet transport for delivery in 
June 1960. The order will give Sabcna 
a total of four 707s. 

► Seaboard and Western Airlines flew 
1,096.000 freight ton miles in January, 
an increase of 20% over January, 1954. 

► Silver City Airways will start serving 
the Channel Islands from England this 
month with a daily flight carrying 
freight, vehicles and up to six pas- 

► Swissair has signed an interline agree- 
ment with Aeroflot, Russia's state- 
owned airline. The two airlines have 
common terminal points at Prague and 
Vienna. 

► Turkish Airways aircraft will be re- 
paired at Bedek maintenance plant 
in Israel under an agreement negotiated 
between the two countries. The Ameri- 
can-operated plant is owned by the 
Israeli government. 

► United Air Lines reports record traffic 
figures for January, with 528,289,000 
passenger-miles, a 14% increase. Ex- 
press traffic was also up 14%, freight 
rose 7% and mail traffic increased 

10.5%. 


► Vancouver International Airport han- 
dled 654,000 passengers last year and 
made 5563,700 from landing fees and 
other charges. The airport turned over 
a $137,000 profit to the City of Van- 


► United Air Lines is substituting its 
new DC-6Bs for DC-6s in coach 
service to Honolulu from Los Angeles 
and San Francisco. The DC-6B coaches 
carry 75 passengers in two-abreast 
seating. By March 23, United plans to 
operate all 12 of its weekly coach 
flights to Hawaii with DC-6B equip- 
ment . . . United now offers an advance 
payment car rental plan in conjunction 
with Avis Rent-a-Car system at all 


COCKPIT 
VIEWPOINT 



By Capt. R. C. Robson 


The Communications' Burden 

To control air traffic it is necessary to receive position reports from air- 
craft. To achieve closer spacing, in areas of heavy traffic, these reports must 
be more numerous. From the pilots viewpoint, however, these radio con- 
tacts can be so numerous as to seriously encroach upon time needed for 
other cockpit duties. 

In an effort to illustrate this matter, I again turn to the New York area. 
1 bear no special grudge against this region: it is simply a question of using 
situations of which I have first-hand knowledge. 

Take a flight from Washington, D. C. to LaGuardia Field. You are over 
the Freehold (N. J.) fan marker— 42 miles southwest of LaGuardia— a normal 
reporting point. Next, the flight may proceed to the Colts Neck omni- 
range (10 miles beyond Freehold) and thence to the Flatbush fan marker. 
Harried Tuning 

But occasionally ATC will direct the pilot to LaGuardia via the south- 
west course of the LGA low frequency range (Green Airway 3) which 
intersects Freehold. Now the flight will not pass directly over the Colts 
Neck omni so the pilot may be asked to report over Regan intersection. In 
order to report Regan, the pilot must tune to the Allentown LF range. 

A map shows that Regan is located about 3.7 miles past Colts Neck 
on the LF airway. But this is a theoretical map location. Actually, due to 
the width of the Allentown "leg,” the omni and Regan are nearly insep- 
arable. Timewise, the two points are perhaps 45 seconds apart. 

The question arises, "Why can’t we forget the theoretical 45 seconds 
and eliminate a cockpit chore (tuning to Allentown) by simply reporting 
Colts Neck?” At this point, the flight is only a few minutes from LGA 
and additional radio tuning is not welcomed. 

Two or three minutes later the flight may be asked to report over Coney 
Island intersection. Coney is theoretically 4.4 miles from Flatbush. Con- 
tact must be made with LaGuardia approach control prior to Flatbush and 
with LGA tower at Flatbush. So to report Coney the pilot must tune to 
the Newark LF range (which he would not otherwise use) at a time when 
his radios should be positioned for an instrument approach. On top of 
this he is being asked to report to three different people in the space of 
a bare one minute! 

There is a feeling among pilots that some of these situations could be 
eased if controllers were aware of the extra burden each report puts on the 
cockpit. In some cases radio simply can’t be re-tuned fast enough to keep 
up with requested communications. 

Diminishing Returns 

Each route is flown by use of certain “normal" radio facilities and over 
Ihc years various reporting points have become "standard.” 

A pilot must plan ahead and determine which facilities he must tune 
to and the sequence of this tuning. When ATC requests a report which 
requires tuning to an "unnatural” station, or when pilots must locate an 
"obscure" place on a map extra time is involved. 

Since our communications system is overloaded today, with no imme- 
diate relief in sight, is it not possible that the situation could be eased by 
whittling here and there? For instance, could each center re-examine their 
requirements and make sure that each report is urgently needed? It is 
conceivable that in our efforts to move more traffic via frequent progress 
reports we are actually slowing down the process. We may have created a 
case of diminishing returns. One thing certain, any reduction in the radio 
work will certainly be appreciated in the cockpit. 


no 
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EMPLOYMENT OPPORTUNITIES 


NEW 2-FOLD 

RETIREMENT INCOME PLAN 

for Aviation and Missile Engineers 

It’s natural that a long-time leader in aviation, like Republic— with many firsts to its credit— 
should be a leader, too, in providing for the welfare of its staff. Right in line with this forward- 
looking policy is the remarkable new Republic Retirement Income Plan. Here is how it works: 

part i is a basic Retirement Income plan paid for entirely by Republic Aviation. 
PART 2 is a cooperative effort. It is completely optional. But if an engineer 
ivishes to increase his retirement fund, by making a small monthly payment. 
Republic will MORE THAN MATCH his contribution. 

Take the case of a hypothetical engineer who joins Republic on January 1st, 1956, averages 
$8,000 a year for 15 years ; then retires aged 65. If he elected PART 2 of the plan, he will have 
a total monthly retirement income of $225.80, including his social security. For this he himself 
will contribute only $8.50 a month to the Republic Retirement Income Plan. 

Of course, the MORE YOU EARN, the HIGHER your Retirement Income will be. And 
Republic pays a top salary scale in the industry. 


...RETIREMENT PLAN JUST ONE OF MANY PLUS FACTORS POINTING TO A REPUBLIC CAREER 


FIRST — there’s the interest and prestige o 
working for a pioneer in aircraft design, cre- 
ator of such famous planes as the F-84 Thun- 
derjet, the F-84F Thunderstrcak, RF-84F 
Thunderflash and XF-84H. (Soon to be fol- 
lowed on the production line by the new F-103, 
F-105 and RF-105.) 

SECOND — the company is expanding sharply, 
providing frequent opportunities for able men 
to advance. In fact a $12,000,000 increase in 


f the Research and Development Program has 
just been announced. 

THIRD —an All-Expense Paid Relocation Plan 
for qualified engineers living outside the New 
York City and Long Island areas, which makes 
it easy to move to Republic. Other liberal bene- 
fits: Life, Accident and Health Insurance; 
Hospital-Surgical Benefits for the whole fam- 
ily; educational aid covering Vs the cost of 
collegiate and graduate study. 


Serve your own best interests. Moke full inquiries into the many advantages of joining 
Republic now, not the least of which is living on long Island— the Playground of the East. 


Important engineering positions are note open at all levels: 


STAFF ENGINEERING 
PRELIMINARY DESIGN 
ELECTRONICS 
WEAPONS SYSTEMS 
PROPOSALS 

OPERATIONS RESEARCH 


SYSTEMS 

MATHEMATICAL 
ANALYSES 
AERODYNAMICS 
TECHNICAL WRITING 
DYNAMICS 


ELECTROMECHANICAL 
DESIGN 
FLIGHT TEST 
RESEARCH 
THERMODYNAMICS 
FLUTTER « VIBRATIONS 



Please address complete resume 

outlining details of your technical background to: 

/a s/r/s rmow 


Assistant Chief Engineer, Administration’ 
Farmingdale, Long Island, N. Y. 


MISSILES 

L. Bortner Administrative Engineer, Mr. Robert R. Reissig 

Hicksville, Long Island, N. Y. 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS and DESIGNERS NEEDED 



GM CAREER OPPORTUNITIES IN 

Systems Engineering and Analysis 
Experimental Engineering 
Development Engineering 
Project Coordination 

AND WE ALSO NEED: 

DESIGNERS • CHE 

Positions Are Permanent 


Design Engineering 
Product Engineering 
Product Evaluation 
Field Engineering 


LAYOUT MEN 


WRITE TODAY FOR EIV 


WENT APPLICATION 


AC SPARK PLUG DIVISION 

THE ELECTRONICS DIVISION 


GENERAL 

Milwaukee 2, 


MOTORS 


CORPORATION 

Flint 2, Michigan 


AIRCRAFT 

STRUCTURAL 

ENGINEERS 


with experience in: 

• Structural Design 

• Structural Testing 

• Equipment Mounting Techniques 

• Fabricating Techniques 

You will find a clear field for 
advancement at Raytheon 
where complete aircraft weap- 
ons systems are being devel- 
oped. 

Positions with wide responsi- 
bility and authority are avail- 
able to experienced creative air- 
craft engineers. 






RAYTHEON MANUFACTURING CO. 

WAYLAND LABORATORY WAYLAND. MASS. 
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These positions 
up to *15,000 
demand a rare 
degree of 
engineering 



V 


AVIATION 



This opportunity concerns no narrow 
field of endeavor. 

For structural engineers it is an engag- 
ing challenge which is both continuing 
and unlimited in scope. 

It deals with work in a variety of long- 
range projects under way at Goodyear 
Aircraft, dealing with air weapons, jet 
aircraft, missiles, airships, helicopters— 
along with boating, farm implements and 
radar structures. 

It concerns new concepts and configu- 
rations. 

It involves the utilization of a host of 


materials— new laminated plastics, new 
alloys, new structural sandwiches. 

It calls for fresh skills, the exploration of 
new avenues of approach. 

For the creative professional, in any of 
a loide variety of engineering fields, it 
foretells a rewarding and satisfying 
career. 

APPLICATIONS INVITED. Forms on request, 
resumes appreciated and treated confiden- 
tially. Address: C. G. Jones, Personnel 
Department, Goodyear Aircraft Corpora- 
tion, Akron 15, Ohio. Plants in Akron and 
Litchfield Park, Arizona. 


ey're doing /ig t/ings at 

goodIyear aircraft 


THE TEXXN/1 TO TEAM WITH 


XX EE RONAUTICS 


AVIATION WEEK, Februory 27, 1956 




EMPLOYMENT OPPORTUNITIES 


A BEARING 
ON YOUR FUTURE 


ENGINEERS 

I 

iLalU.' MotAcMoticiaM 



| Mstf^ 


Graduate Courses may be taken for credit while earning Full Pay 


TO ARRANGE FOR INTERVIEW 


Write: Martin Phillips, Director of Personnel 



ME, EE or AE 

SSSS 

pf£p 





AVIATION 


EMPLOYMENT OPPORTUNITIES 



AERO -BALLISTIC -SPACE 
MISSILE-TESTING 
INSTRUMENTATION 

Specific fields include . . . 


RC4 S MISSILE TEST 


PROJECT 


is important to the 


Engineer or Scientist who wants 


to advance 


MTP.. .the place to work for year 
the problems to be solved have a 
look ! It’s the Missile Test Project of the RCA S 
Company, Inc., at the Air Force Long Range Missile 
Test Center, the largest testing range and laboratory 
in the world. Here, the projects you face will stimulate 
your imagination and tax your best creative effort. 
Salaries match the challenge these RCA positions present. 


Headquarters for MTP is Patrick Air Force Base, 
ideally located on Florida’s sunny central east coast. 

It’s a perfect climate for work and living all year ’round. 


TELEMETRY* RADAR ‘TIMING 


COMMUNICATIONS • DATA PROCESSING • OPTICS 

fanned adl 



AVIATION 


27 , 1956 


EMPLOYMENT OPPORTUNITIES 



Investigate Opportunities a 

ERCO 


Engineer! have built a reco 

. . . growth in physical plant, personnel, number and diversity of 
products and services. 

this growth continues and we are constantly on the alert lor new 

work will be interesting and stimulating ... it might Include 
electronic ilight simulators, machine tools, guided missiles, or a 
variety ol specialised electronic devices. 


noarby residential 
ind plant . . . and 
noarby Universities 


| can choose a home from a numbc 

the cultural advantages oi the Nation's Capital. 

now needs Electronic Engineers tall levels with some overseas 

positions available), Aerodynamicists, Analog Computer Engi- 


ERCO 
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Outstanding 
Opportunities for 


| ENGINEERS 


For Design, Development, 
and Testing of JET ENGINE 
JET ENGINE 

Fuel Controls & Accessories 
After Burner Exhaust 
Nozzle Controls & Actuators 

AIRFRAME 

Actuators & Screwjacks 
Servomechanisms 
Hydraulic Valves & Controls 
Fuel System Accessories 
Pneumatic Valves & Controls 

Wrifet Employment Office 

EX-CELL-0 CORP. 

1200 OAKMAN BlVD. 

DETROIT 32, MICHIGAN 


SALES 

ENGINEER 

The fastest growing Air- 
craft Company in the indus- 
try has an attractive oppor- 
tunity for a Sales Engineer 
with a technical background 
either in Aircraft or Elec- 
tronic Engineering. 

Salary up to $12,000 a 
year. 

Replies will be treated with 
confidence. 

MARTIN 

Baltimore 3, Maryland 
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We need not tell you that an airplane like the 
CRUSADER (or a missile like the REGULUS) docs 
not "just happen" afier the preliminary design, air 
loads, and wind tunnel stages are nearly complete. 

Your work is the difference between a mountain of 
figures and a completed airplane or missile. 

That fact is easy to forget in this age of speciali- 
zation, as emphasis seems to shift to the supporting 
activities. 

However, it slioiiltl not be forgotten that the designer- 
on-the-board is the engineer who assimilates the 
■f data and performs the eternal compromises 
demanded in airplane design. 

Without him (and his draftsmen) the airplane does 
, and cannot, "happen." 

st Chance Vought, we are trying our best to dem- 



onstrate the importance of the man-on-the-board — 
to him and to the rest of the engineering team. 

This is our opportunity to tell designers everywhere 
that they are important and if recognition cannot be 
found in their present positions — then they should 
consider joining the engineering group whose teamwork 
designed the FSU-I Crusader and is now designing 
even more advanced airplanes and missiles. Each engi- 
neer is on the learn — and he knows he is needed! 

We have positions available at all levels for designers 
in airframe and mechanical components design; arma- 
ment, power plant, and electrical installation design; 
and production liaison. 

Full company benefits include generous relocation 
allowances to Dallas, where we feel a real sense of per- 
sonal freedom in our clean and uncrowded surroundings. 


To arrange for a personal inter 
evaluation of your qualifications, send a resume 
of your background to: 



ouGJFrrr Jim ctt/i f , t 


EMPLOYMENT OPPORTUNITIES 



EXCEPTIONAL 

OPPORTUNITIES 

SERVOMECHANISM 

ENGINEERS 

with 

INITIATIVE 

in fhe expanding Systems 
Section of North American's 
Columbus Division 

Apply now for analysis and 
development work in servo- 
mechanisms in the following 
fields: 

Hydraulics 
Dynamic Analysis 
Analog Computer Applications 
Cuidance & Control 
Mechanical & Electromechanical 
Automatic Controlling Systems 

M.Sc. or equivalent experience in 
aircraft or related fields required. 

Contact 
J. H. PAPIN 

Dept. 56 AW 

North American Aviation, Inc. 

Columbus 16, Ohio 

NORTH 

AMERICAN 

AVIATION 


Engineers— 

AEROPHSVICS 

DEVELOPMENT 

CORPORATION 


Creative 

Opportunities 
Available for 
Electronic & 
Electro-Mechanical 
Engineers, Senior 
Engineers & Group 
Leaders 

Structures Engineers 
& Stress Analysts 

Aerodynamic Engineers 
& Trainees 

Flight Test Engineers 

(For flight test operations 

AEROPHSVICS 

DEVELOPMENT 


EMPLOYMENT OPPORTUNITIES 




EMPLOYMENT OPPORTUNITIES 


AIRCRAFT 

PROJECT 

ENGINEER 



A position is available with 
responsibility for coordinating 
the design of aircraft structures 
and equipment installation for 
an aircraft weapons system. 

Applicants must have the 
equivalent of a B.S. degree and 
10 years of experience and be 
thoroughly familiar with mili- 
tary specifications. 

This position warrants a hand- 
some salary which is limited 
only by your ability. 


This new labora- 
tory is located only 
17 miles from the 
heart of Boston . . . 
convenient for either 
country or city living. 


For a brief resume 
form write to Mr. 
Robert E. Doherty. 


RAYTHEON MANUFACTURING CO. /fTCTRjft 

WAYLAND LABORATORY WAYLAND. MASS. 




Woff/.o AmtKtry 


NEEDS 

PILOTS 


Career 
Opportunities 
with the 
World's 

Most Experienced 
Airline 


NOW OPEN 

to qualified applicants! 


DESIRED QUALIFICATIONS: 




SERVICE TO 6 CONTINENTS 
AND AROUND -THE -WORLD 


AVIATION WEEK, 


27, 1956 


advanced" 







SEARCHLIGHT 

SECTION 




OXYGEN EQUIPMENT 

SALES & SERVICE 

REGULATORS - MASKS - VALVES 
PORTABLES & CYLINDERS 
r a FIXED INSTALLATIONS 


mf AERO 


PARTS & SUPPLIES 


NAyC0,a: 

DC-3 l6dESTAr''bEE< 


CONNECTORS 

BENDIX CANNON IPC WINCHESTER 

HAROLD H. POWELL CO. 


AIRCRAFT DEALERS 


EXECUTIVE TRANSPORT AIRCRAFT 

BEECHCRAFT LOCKHEED 

DOUGLAS CESSNA 

AERO COMMANDER 
WELSCH AVIATION CO. 


^.asras.7 w \ssfji: °“ ,u,e - 




Ifo # FLYING AUTO AND PROJECT 
AVAILABLE FOR PURCHASE 


For Sale 

14 CRANE 
BRIDGES 


TWO EACH 

NEW ROLLS ROYCE MERLIN ENGINES 

iSSbtr'oJOO-V b«f Ofl’“ ” ”° * 

LINCOLN REBUILDERS INC. 


Remmert- Werner 

for 

RADAR 

Lambert Field St. Louis. M. 


27, 1956 
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SEARCHLIGHT SECTION 



iAKCHLIGHT SECTION 


AIRCRAFT PARTS! 


ALL UNUSED! Immediate delivery from one of the world's largest stocks of aircraft parts! 



COMMERCIAL AIRCRAFT PARTS CO. 


4101 CURTIS AVE., BALTIMORE 26, MARYLAND • TELEPHONE: CURTIS 7-3300 


GENUINE 

NAVY INTERMEDIATE 
PILOT JACKET 

*32 5 ° "i 

A* 


LODESTAR 

P & W 1830-94 Engines 1350 h.p. 

9-place Executive interior with picture windows. 



Complete Anti- and De-Icing. 
Oxygen in cockpit and cabin. 



2 ADF. Bendix TA-18B, 2 T-ll transmitters, ship-to- 



82-gal. fuselage fuel tank. 



"We are Owners" 

s;, ( " 5 °- 


LEEWARD AERONAUTICAL SALES, INC. 

b^o,h m '7i 5 rr Pl :rLsU , q h .' ± p ,r ch ' a :, 




FLYING EQUIPMENT SALES CO. 

" Take a Heading tor Reading " 
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LETTERS 


Dyed Extinguishants 
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Traffic Controller View 
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A DEPENDABLE 
SOURCE 

FOR CREATIVE ENGINEERING 
AND QUALITY MANUFACTURING 

bendix Products Division has long specialized 
in FUEL METERING, ENGINE CONTROL SYSTEMS and 
LANDING CEAR. 

SERVi.NC almost all American airframe and en- 
gine manufacturers, Bendix can bring much of 
the COMBINED KNOW-HOW OF THE INDUSTRY to the 
benefit of any one project. 





Reynolds technical handbooks and 
16mm movies can contribute im- 
measurably to your training pro- 
gram and reference files. Write for a 
complete index and details about 
this material. Much of it is available 
without cost. 


PIASECK1 H-21’s . . . 
“Workhorses with Rotors” 
...Get There when They’re Needed 


From one base alone nine of 
them, piloted by Army person- 
nel, rescued 220 persons and 
hauled 45,570 lbs. of supplies 
in a hurricane disaster area last 
year. Because of their great 
capacity for carrying passen- 
gers (20 troop seats) and sup- 
plies (over 4,500 lbs.), both 
the Army and Air Force use 
single engine, tandem rotored 
H-21’s for transport and rescue 
operations. 

The versatility of Piasecki 
H-21 Helicopters is due in large 
measure to the wide use of 
strong, lightweight aluminum 
mill products from Reynolds. 


Whenever aviation advances, 
Reynolds Aluminum advances 
with it. Every step in Reynolds 
production is geared to the re- 
quirements of all constantly 
progressing industries. 

Reynolds goes beyond meet- 
ing rigid material specifications. 
Reynolds technical services 
make a continuing contribu- 
tion to customers’ design and 
engineering staffs — make 
Reynolds a part of many im- 
portant industries. 

For details on how Reynolds 
can serve you, write the Reynolds 
Metals Company, P. O. Box 
1800-TJ, Louisville 1, Ky. 


See Reynolds New Prog/ 


"Frontier ” — Sunday on NBC-TV 



